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SEAMLESS TUBING
STEEL—BRASS—COPPER
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No. 4 DECK-HINGE = Send Us Your Specifications

For Roadsters and Closed Bodles

Please note the extra body plate. Also the dowel which for R“Sh Reqni'rements

centers the machine screws, facilitating assembly of hinge
to the body.

Another evidence of our system of improvements and
suggestions on hardware articles.

We will manufacture high class hardware at less cost to
you and give you prompt service.

toe;;;ghlr)%digg' Concealed Hinge should be used on your % MURCOTT_DUDEN CO., Inc.
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Laidlaw Company

Inc.
New York City

steel
stampings

Fabrics

A Fabric for
Every Purpose

For Closed, Open or
Convertible Bodies
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COMMERCIAL TRUCKS
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The Pressed Steel Co. of N. Y.
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When you buy a press, keep this one fact in mind: You g

are buying for now and for the future.

Machinery is the last thing on which to try to save
money. No press can be too good for you—too strong
or too serviceable.

Buy Bliss Presses

And make an investment that pays dividends in money
saved on power consumption, on repairs and money saved
by increased efficiency. You are assured of absolutely
steady, reliable service.

There is a Bliss Press to successfully meet every sheet
metal working requirement. Worite today, advising your

requirements.
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“Bliss’”’ Bottom Slide Multiple-Crank Press No. 104-C. “Bliss”” No. 408-B Double-Crank Toggle Drawing
Welight, 140,000 Ibs. Press. Welght, 125,000 Ibs.

Built in a large number of sizes “Dliss” Bot- Built in many sizes “Bliss” Double-Crank Tog-
tom Slide Multiple Crank Presses are specially . gle-Drawing P’resses are adapted for drawing and
designed for forming automobile side frames and forming from heavy stock irregular and oblong
cross-rails, steel-car parts, fence posts, channels, shaped articles of large area such as automobile
angles and miscellaneous heavy forming work of radiators, fenders, running boards, engine pans,
like character. gear covers, doors, etc.

“THERE IS A BLISS PRESS FOR EVERY REQUIREMENT"”

E. W. BLISS CO., 38 Adams St., Brooklyn, N. Y,

Chicago Office: Peoples Gas Building Detroit Office: Dime Bank Building
Cleveland Office: Union Bank Building
Offices in Europe: 100 Boulevard Victor-Hugo, St. qun, Paris; Pocock St., Blackfriars Road, London, S. E.
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Forthe ear where leather has always been used

PRICE

Within Reason

QUALITY

Maintained

W™LBARRELL Co. 3E¥SE

Please mention “The tHHub"” when you write.
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SHELDON

t Axcle

esarxrec

Axies~

- Heat-treated axle bed—drop forged in
one piece—I-beam section—strong,
yet light.

o
©

3
4

m.

Steering levers and knuckles drop
forged—31; % nickel steel—prop-
erly heat-treated.

All wearing surfaces protected by steel
bushings.

Clevis Pins, Ball Pins and Pivot Bolts
hardened and ground to size—extra
large wearing surfaces.

15
6
7
8

Sheldon Axle and Spring Company

Wilkes-Barre, Pennsylvania

Ball thrust bearings—make steering
easy.

International series wheel bearings—
two row Dball-bearings, straight
roller or taper roller-bearings, all
interchangeable—single row annu-
lar ball-bearings can be used by
employing spacer.

Extra large outer bearing—increases
life of bearings and spindles—re-

duces upkeep cost.

Bolted on hub caps—outer bearing pro-
tected from injury in case of col-
lision.

&8

Please mention ‘“The Hud’ when you write



April, 1917 me ﬂao

PETTINGELL

Extra Large Bevel and Mitre Saw Table

Heavy work requires a heavy machine. We have built this new machine
massive and heavy and rigid to withstand the strain of modern Mill work.
It does it—does even more—combines all the best ideas of our small Bevel
and Mitre Saw with many new- improvements, and practical features found
only on this machine. :

Frame work and entire construction are built to eliminate warping or twisting
of tables or parts. This permits you to do perfect duplicate work. You
can saw any bevel, mitre, angle or two angles atf once and the work will be
accurate to a dot. It saves time and labor, too.

Saw Can Be Raised or Lowered at Any Angle

Up to 45 Degrees Without Stopping the Machine
The work is always level, it cannot bear down on either saws or gauges.
Left-hand table can be quickly moved and adjusted as work requires, and the

r_{_ght-hand table can be easily moved to allow Dado heads in place of saw.
he table runs very easily, being provided with special rolls and tracks.

It’s the best Bevel and Mitre Saw Table in the world—installed in the largest
and best factories in Detroit and middle west.

Sold on a guarantee of satisfaction.
A tnal is all we ask—the machines do the rest.
Over 400 factories are now using our machines..

We will help you plan and install complete machinery equipment for any kind,
style, quantity or output of work you need.

PETTINGELL MACHINE CO.

AMESBURY, MASSACHUSETTS

Please mention ‘“The Hub’’ when you write.
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GRANDJPRIZE DROP-FORGINGS

U0 A 0

d:termine the life and accomplishment of drop-forgings as surely as they affect the nature and achievements
of men.

Those that will endure cannot, by superficial inspection, be differentiated from those that will fail.

Correct design, uniform size, smooth surface and machining characteristics, important as they are to
your progress, afford scant clue to drop-forged character.

What elemental ingredients contributed to their make-up; in what proportions were they combined, and
how united in the molten mass; how poured, cooled and crogped; how selected, tested and rolled; how com-
prehensively analyzed; how heated, forged and trimmed; how cooled, tempered and hardened; how straight-
ened, inspected and tested? . . .

These are the deciding factors in drop-forging endurance and they are known to but few specialists,
equipped with modern facilities, adequate to determine and control them.
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Tuz Hus, a monthly authoritative journal on all subjects pertaining to
the vehicle industry from its engineering and construction viewpoints.
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Food Situation Demands Attention

The closing months of the crop year finds this country
with a smaller stock of all kinds of food than at any time
in many years. The government report of grain stocks
on March 1 shows that at best there will be no carry-over
of wheat. There is not enough in the country to allow
of exports to July 1 equalling those of the corresponding
period last year, without trenching upon the home re-
quirements for bread and seed. Stocks are unusually light
in all European countries, and on account of the scarcity
of shipping, ocean charges are much less from America
than from Australia or India, which are the only other
countries which can supply much wheat between now and
July. Argentina has now put an embargo upon exports
of wheat and flour.

There is reason to believe that much can be done which
will show results in this year’s crop, if the business men
of all localities will rise immediately to the occasion. For-
eign governments are buying farm tractors in this country
in large numbers in order to make good the shortage of
fabor. A call for enlistments in this country will probably
draw hundreds of thousands of young men from the
farms, and unless their loss is made good by implements
and the labor of women it will appear in a reduction of
the crops. The question of seed supply is important.
The threatened reduction of potato acreage in New York
state is because seed is not to be had locally, the price is
very high, and unless there is an organized effort to supply
seed the planting will be curtailed. Something needs to
be done to overcome intertia and make it convenient to
do the usual planting and increase it.

There is an important amount of labor in all towns in
the agricultural districts which can be loaned to the farm-
ers at the critical periods. This would be systematically
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done if it were a life and death question in each locality—
and this year there is a world emergency which calls for
just such organized effort.

The Carnegie Stcel Co. has rented 200 acres of land
near its Youngstown works which it will subdivide and
offer to employes for their cultivation. The company will
plow the land and supply fertilizer. Numerous similar
announcements are made, indicating that the movement
may become widespread, and it is highly desirable that
this shall be the case. The employer is interested because
the whole industrial situation may be disorganized by high
prices for food, and the wage earners are interested be-
cause unless sufficient food supplies are grown no possible
wage advances can provide enough for all.

War Preparations

The Council of Defense has been busy for many months
planning for the organization of the country’s industries
to support the army and navy in the event of war, and
the resources placed at its command are very great. The
immediate requirements of the government will not in
themselves amount to a very large percentage of the
aggregate capacity, but coming at a time when capacity
is already engaged for months ahead the effect is to make
the situation more difficult for private buyers. This is
particularly the case in the steel industry and with special
reference to ship plates. There is the most urgent de-
mand for plates for merchant ships, and the mills are
sold up on their output far into 1918, but the government
will have the first call if it wants it.

The whole industrial situation has tightened up, for be-
sides the capacity taken up by government orders the
imminence of government orders has given a spur to
other business. As is always the case when new demands
develop there is a scramble all around to cover future
requirements. It is evident that the productive capacity
of this country will be used to the limit throughout this
year, and until the war requirements are done with. In
view of the national emergency it is time to sound a
warning for patriotic reasons against all unnecessary un-
dertakings or expenditures which will divert labor or
money from the most important uses. Work which can
go over to another year should be postponed in the com-
mon interest. The war needs should have the first call
on the industries. For economic reasons also, this is no
time for capital investments which can be made later.

Ohio Light Regulations
The Ohio General Assembly has enacted a law com-
pelling all vehicles with the exception of hay and straw
wagons, to carry lights visible to the front and rear.
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Motor Cars in South America

That the motor car is finding its way into the remote
sections of South America, and that the great southern
continent will eventually offer an immense territory for
the automobile manufacturer to take into consideration
and to cultivate, is brought out in an article by William
R. Reed, in the Bulletin of the Pan-American Union,
Washington, D. C. Even in those countries where good
roads are scarce the automobile is becoming a necessity
for industrial purposes, for in many places it is beginning
to demonstrate its value in the transportation of freight
and passengers where railroads are impracticable or too
expensive to build. Mr. Reed writes:

In the barren nitrate section of Chile, where the cart
and mule have long done faithful service, one finds today
a number of automobiles. During a recent journey
through the nitrate fields several machines were placed
at the writer’s disposal, and they did excellent service over
some of the most trying trails to be encountered in any
country. Furthermore, it was learned that eight motor
trucks are to be given a trial in thé fandling of nitrate.
The two-mule team and cart in general use at present cost
about $700. Small locomotives, costing several thousand
dollars, may eventually be replaced by the motor truck
if it proves its practical utility. The truck, costing from
$2,000 to $3,000, may prove itself more economical than
the old system; the clearing and building of a cheap road
for the truck will certainly be less expensive than the
laying of railway tracks for the locomotives and dump
cars. At any rate, the experiment is well worth watching
by those interested in the sale of commercial cars; for
should the 140 companies operating in Chilean nitrate
eventually adopt the auto truck the demand will gradu-
ally grow to thousands of machines.

A few months ago, while the writer was in Paraguay,
the first motor truck ever seen in that country arrived
in Ascuncion. A considerable number of pleasure cars,
especially those of cheaper grades, are in use in the Para-
guayan capital; but the arrival of the monster truck
created a new interest, and hundreds of citizens watched
the American agent demonstrate the possibilities of his
machine. Even the President of the Republic and several
members of his cabinet were willing to undergo the ordeal
of riding over one of the roughest sections of highway
that could be selected for the trials. The truck proved
a wonder worker, and people and newspapers made many
favorable comments. Its advent in Asuncion revived a
movement previously started, to place several motor
trucks in service between interior districts and the larger
towns, where the only means of transportation today con-
sist of cart and pack animals.

Bolivia, one of the world’s most diversified countries
topographically, has been using the commercial automo-
bile for several years to great advantage. Railways were
not being built with the activity that the country’s trade
demanded, and trucks were introduced on a regular run
from Potosi to Sucre, a distance of 150 miles, where high-
ways are far from good. This was an experiment in
freight and passenger service; and the cars long ago dem-
onstrated their practicability. Since the advent of the
truck in Bolivia the roads have received more attention
than formerly; the pleasure car has become a necessity,
and their number has increased, especially in La Paz.

Peru, as everyone knows, is not a land with many miles
of automobile roads. There are, however, in Lima, the
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capital, over 300 machines, many of which are used as
taxicabs. In Columbia the Department of Public Works
has made plans, backed by government appropriations,
for constructing highways suitable for automobiles.

The greatest natural field for the automobile, however, |
in South America is to be found in Argentina, Brazil,
and Uruguay, and in each of these countries improved
highways are being extended and motor vehicles multi-
plying rapidly. In 1913 Argentina alone imported 5,115
automobiles.

Contraction and Expansion of Metals

In welding or preparing a bar of iron to fit a certain
measurement, account must be taken of contraction and
expansion, but the great majority of practical smiths allow
guess work rather than actual fractions to guide them.
And should the expansion or contraction be less or more
than what was at first thought, then a little further shrink-
ing or drawing out of the bar is followed and the desired
limit thereby obtained. Now smiths are in the habit of
allowing about one-eighth of an inch to the foot for con-
traction, but how far off they may be in their judgment
is told first by the size of bar on which they are working,
and second, by the amount of heat or temperature that is
given it. Now, temperature is something that smiths
think little of. At least, those of the practical, every-day
kind, and only those who have been taught in schools
where chemistry has been the basis of their primary edu-
cation have much knowledge of heat density, or tempera-
ture, as it is otherwise called.

In the setting of a tire, is this subject of expansion or
contraction always an issue and of decided importance?
In order to give the proper dish to the wheel, the condi-
tion of the body of wheel being first considered, is fol-
lowed by an absolute certainty in the amount of contrac-
tion provided for by the tire. A 2x 14 tire heated to a
temperature of about 400 degrees, which is a stage just
approaching the dark red; such a tire heated to the degree
mentioned, should be given 3§ to 1% in. for contraction
when cooled, and as the scale is descended and as the
light buggy tire is reached, the wheel and heat degree
being also considered, the allowance grows correspond-
ingly less.

Contraction has an immense influence on such an object
as a wheel. If the tire is heated very hot as sometimes
happens and the right limit for contraction has not been
figured by the smith, the wheel is likely to be either too
much dished or is worse off after the tire has been set
than before it was removed. Tire setting is therefore of
more importance than most men are given to believe, but
due to the extremely common practice which all smiths
indulge in of allowing just so much and no more to the
tire for contraction, no such thing as the chemistry of
metal and heat degree is thought of.

In the beginning, however, if this subject was properly
understood and respected in practice, their might not be
so many wobbly wheels and far more wheels of the solid,
indissoluble kind, made so purely through the intelligence
of the smith in adjusting the scale of contraction and
expansion in the proper degree—Horseshoers’ Journal.

Perlman Sues Firestone

The Perlman Rim Corp. has brought suit against the
Firestone Tire & Rubber Co., alleging infringement of its
demountable rim patent No. 1,052,270,
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Description of Fashion Plates
Simplex Six Passenger Touring Car

The illustration top of page 12 is that of a Simplex six-
passenger touring car with special Holbrook body. This
is of the so-called torpedo type, with polished aluminum
bonnet and maroon leather victoria top with a cloth head
lining to match the trimming in the tonneau.

There is a storm curtain from the top to the windshield,
made of heavy maroon leather, with the customary side
curtains. There is an envelope for the top when down.

The tonneau is trimmed in gray cloth. Figured silk
slip covers protect the cloth trimming of the tonneau.
The two extra seats fold flush in a cabinet at the back of
the driving seat when not in use and are concealed by roll
curtains. The mahogany cabinet at the back of the front
seats has a compartment at the top for canes and um-
brellas and one at the center between the extra seats for
smaller articles. The front seat, divided at the shoulder,
is trimmed with maroon leather; there are two cushions.

The car is equipped with special wire wheels; 35x5
tires all around. Spare wheels are carried at the rear.
The body is painted pearl gray. The chassis, wheels and
underside of mudguards are painted maroon. The top
part of the guards are pearl gray. A suit case trunk is
placed on the running board.

Small Enclosed Drive Simplex

The small enclosed type of car illustrated in center of
page 12 is fit for the man who likes to drive, with or
without his chauffeur. With the front partition windows
down intercourse is unrestrained; with the windows
raised the rear compartment is as confidential as that of
any limousine. This style of body is lighter than any other
wholly enclosed body and is perhaps capable of so-called
“smarter” effects. One partition window, with two panes,
is raised or lowered by fabric lifters, as are the rear win-
dows. The glasses in the back doors have mechanical
lifters and all four doors have safety locks.

There is an extra seat on the left side of the partition,
with lazy-back, to ride crosswise; a spring-up seat on the
right side of partition, with aisle between, adds another
passenger who rides backward. The rear seat holds three.
The roof is leather, colored to match the painting. An
eight-day watch is mounted on the partition. The win-
dows are fitted with green silk curtains, with automatic
rollers. The interior is trimmed with green broadcloth.
All inside mountings and fittings are also in green in-
stead of nickel. An electric telephone, with spring actu-
ated cord, communicates with the driver through a loud-
speaking horn at his ear. The dome light in the roof over
the rear seat has a switch on the cowl and a push button
in the wall of the rear compartment. The driving com-
partment has a single undivided seat, with two cushiomns
of long grain, dull finish leather to match interior trim-
mings. Tool drawers and storage space with locks, are
fitted under the seat, and special brackets for jack and
handles are found under the cowl, which has a mechanical
ventilator.

It is painted a medium green. The mouldings and
mudguards and uppers of the body are black; white
striping on chassis, wheels and body. Spare tires are
carried at the rear.

Touring Landaulette

The smart looking touring landaulette body illustrated
on bottom of page 12 was built by Stone (Chicago) and

77e Hub o n

is mounted on a Simplex chassis (Crane model). This
car is often used for touring and combines speed, relia-
bility and comfort to a remarkable degree. Dull gray
paint is used for the major portion of the body and
wheels. The fenders, chassis, mouldings and leather top
are black. The spare tires are carried one in each front
fender in covers to match the body color. The radiator
and front springs are protected by leather splash apron.
A trunk rack is mounted in the rear. Driver's storm top
and side curtains button on the windshield and partition.
The top and the pillars fold up and the windows disappear,
transforming it into a complete open car. One spare seat
with nickel arm rests folds against the partition behind
a hinged cloth-covered robe rail, while another smaller
seat folds into the floor. The toilet case with eight-day
clock and usual articles is finished in black. The carpet
matches the upholstery. Two two-bulb lights are placed
in the rear portion of the top, operated by a switch on
the right arm rest, or by the driver from the instrument
board. All windows have mechanical regulators. Foot
and pillow cushions are among the comforts. The driver’s
seat is in gray leather, dull finish. The telephone ear
piece has been placed under the cowl, which has a me-
chanical ventilator. A spot light has been put on the
right hand side of the windshield. There is a locked tool
drawer under the driver’s seat. Part of the storage space
under this seat has been arranged with an opening into
the rear compartment to hold miscellaneous articles.

Locomobile Touring Car

The body of the touring car illustrated at top of page
13 was built by the Holbrook Co., of New York, and is
mounted on a Locomobile body. This car was exhibited
at the salon in Hotel Astor, New York, in January. It is
painted in gray, extra light, and striped in combination
gold and deeper gray. The upholstery is in dark blue
hand buffed leather.

Vehicle Builders’ Meeting

A special meeting of the Carriage Builders’ National
Association was held at the Hotel Gibson, Cincinnati, O.,
March 28, for further discussion of the conditions which
are preventing manufacturers from obtaining supplies of
materials. This includes the freight congestion, although
some improvement was noted, compared with the condi-
tions as reported when the special meeting of February
27 was held.

The situation is still serious, and manufacturers are
handicapped in their efforts to produce vehicles to fll
orders already obtained. More relief, however, is expected
within a short time. The manufacturers are anticipating
an increased demand for buggies as compared with last
year. The cost of production has been materially in-
creased, of course, and an advance in prices probably will
be made.

The association will hold another special meeting at the
Hotel La Salle, Chicago, June 27.

Prisoners to Make Auto Bodies

Prisoners in the state prison in Maine have been set
at work on a contract for 200 automobile bodies. In the
past prison inmates have been taught the carriage making
trade, but there has been so little demand of late for this
product that the warden decided to turn the carriage
making crew into motor car body builders.
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SIX-PASSENGER TOURING CAR
Holbrook Body on Simplex-Crane Chassis

SMALL ENCLOSED DRIVE
Bulit by Simplex Automobile Co., New York City

TOURING LANDAULETTE
Stone (Chicago) Body on Simplex-Crane Chassis
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LOCOMOBILE TOURING CAR
Body by Holbrook

TOURING CAR
Built by Simplex Automobile Co., New York Clty

TOURING CAR
Bulilt by Simplex Automobile Co., New York Clty
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Repair Prices for Wheelwrights

The following list of prices has been arranged by the
Central States Jobbers’ Credit Association for the benefit
of those who do repair work. The figures are compiled
by one of the most successful blacksmiths and wagon
makers in the west.

Wagon lronwork

Irons on Front Bolster.............. Ceeeerereraretieaasnaanans $1.50
Irons on HInd BoOlSter......ceeeeeiieeittearescscrennceennanns 1.50
New Bolster End Irons, each bolster................cooevvvnn .40
New Bolster Stake Irons, each stake..............coovveneeen .80
1 pair Bolster Plates......ooiveiiiienieniiiiniiiineensaeenns 2.00
1 New Sand Board Plate, put on...........coveiiiiiiieenas 1.75
4 Wagon Tire, cut and sSet.........c.coiiiieiiiiiienniaeeens 3.50
4 TIre, TE-S€L ...uurrrrvrrnronnneacssensroeronnnsensessannns . 3.50
4 Tire, re-set and bolted........cccieieiiereeniiaierinaaens 4.50
4 Tire, PINNEA.....ovtireriirirernnarereitiiiercanaarsancnns 3.50
4 Tire, 3-in., re-Set. .. ciiiiiiiuiiiieretniesrernannneracaenns 4.59
1 Rake Tire, re-set....ccoceieiiereranenssesssensenatananannns .65
4 Log Wagon Tires, set.............ciiiiiiiiinneneenns 94.50
1 Set New TIres, 3 IN....ociiiiiniinnirrerernseeennsnnnesses & 0.00
1 Set New Tires, 134 In.....coiiiiiiiiiiiiiiiiiieiiiiiiineees 13.00
1 New Rub Iron, put On.......coeeiinineneerennererennnaanns .70
0Old Tongue Iron, replaced........coovitiuuniierienineeennns .75
Old Tongue Hound Irons, replaced, per pair.................. 1.90
1 New Hind Hound Plate.........c.coiiiiiiiiiiiiiiienennnns 1.25
New Hound Iron Braces, each..........ccoiiiieiiiiiiiiinnnns 1.00
New Hammer StraP.......cceereeeennernnseeseesteanenisonas .65
New Circle Post, €ach.......coviiiiiiiiiiiiiiiieiriiinanneans .40
New Tongue CaP......cviviernrnnarenineresansaeensons .90
New Tongue ROdA...........cciviiviiiiennns .60
New Tongue Plate.............. .30
1 New Wagon Wrench....... .60
Hub Bands, old, each.... .20
Hub Bands, new, each. .40
King-bolt, each .............. .70
New Brake Shoes, put on, eact .60
Queen-bolt, each ............ 1.00
Box Strap Irons, put on, each .35
Seat Springs, each............ .20
Four 3! x 10 New Skeins, with boxin 10.00
One New Skein, only put in.................. ... 3.00
One New Skein, boxing only........coiiiiviiiiiiiiianiinane 1.50
Four 3! x 10 Steel Skeilns, extra..........cociiiiiiiiiinnn 4.00
One Brake Ratchet, DUt ON....coviieiiiiieeiiiineeeeenennnes 1.50
Top Iron on Box, bottom box....... Ceeeriaesecsetisiesesraas 1.25
Box ROAS, €2Ch. ... i it iiiteiitttinrtneenassannsannnnssnnnns .35
New Center Clips on Singletrees, each..................0ovl. .35
New Ferrule on Singletrees, each...........cccoiiviiiiiinnn .30
New Neckyoke, center, each.......oovveiviiiiinnenieeinennns .60
Neckyoke Ferrules, each..........coiiiiiiiinineineainnnanns .30
Seat HOOKB, B€L.....civiiiiiriniieeeiinieesneraneassrornnoesnss .80
Rub Irons, not put on, each.........coiiiiiiiiiiiiiieeenenns .40
Hub Band, not put on, €ach........coiiiiiiiiiiennenniaane... .35
Wagon Woodwork
Bolsters, front or hind, each.........cooviiiiiiiiiie e, $3.00
Bolster Stakes, front or hind, each.............ccoiiiieenns .60
Set of Rims, 13 In. tread........covvviiiinerearineanennans 10.00
One-half Rim, 134 in. tread..........cvviiiiiieiaranncnnnns 2.00
Set of RIMS, 214 X 2.0 vutviriennniiiennnotinarnnnsnssocacsssanns 12.00
One-half RimM, 214 X 2... ... iiiitenernenenronsssnancssenasanans 2.10
Set Truck RIMS, 3 X 134....cvuveeriernnrrnareesonsrcnseansenns 13.00
One-half RiM, 8 X 134.....0tuuieeerernenrnrnaaccsscrastnenannns 2.25
Set Truck RIMS, 4 X 134 .. ueeuiiiioiirnnrrrnecenstossaencanens 16.00
One-half Rim, 4 X 13....oiteriitnnrennrrrenecsrncscnanaanenans 2.40
Truck Felloes, 2% or 3 in,, each..............ciiviuiinnn.n 1.65
Truck Felloes, 3% or 4 in.,, each............oiiiiiiiinnn, 2.00
Wagon Felloes, €acCh......iviiiiniriieneniaieiitniecennecaaee .60
Wagon Felloes, Bet......vveeeerriirnneennennacnsocaassnosnnns 10.00
Spokes, Single, €ach......coiiiiiiiiiiiiiiiiiiiiiiiiiiiiieies .40
Spokes, whole wheel, each........ ...ttt .35
HUDS, Der Bet......cituueiieterriioirrearnisssansosnsnsernanns 7.00
HUDS, OME@ ttvvriurtrenrenseeesnssesasssasesassessscassssasnsss 2.25
Reaches, 8 ft.......uiveiiiineuieeanseessconssasssossenacnsssas 1.60
Reach, TS 1.85
Reaches, 12 ft........cceiirurieennnceneernsraneenneonseonnnnns 2.25
New Tongues, oak or ash, with old frons.................... 4.65
Plow Tongues, 08K OF 88h....cvveevinnncnnennnnns .. .. 3.75
Slelgh Tongues, SQUAT€.........ceueus 3.75
Harvester Tongues .............. 5.50
Tongue Hounds, new, per pair... 2.50
Tongue Hounds, new, each..... 1.50
Front Hounds, per palr.. 3.00
Front Hounds, each... 1.76
Hind Hounds, per pair 3.00
Hind Hounds, each 1.76
Bent Hounds ..... 4.50
Single-trees, each .. .90
Double-trees, each . 1.40
Neck-yokes, old iron 1.00
Hub, boxed, each........oiiiiiiiiiiiiiriiiiiierenisiecennanns 1.00
Axles, 3% x4%...... .Maple, $6.00; Hickory 5.50
Axles, 4 X 6. ittt Maple, $5.50; Hickory 6.00
Sand Boards ......c.oiieiiiiiritiititiietitttait ittt caatnenn .50
TWAZON SEAKES . ovvrvetennneeinnneeeneneeennnseeesnosenennnens .50
Box Bottom, 1abor.....c..iiiiiiiiiiiiiiiiiiii it 3.00
Box Bottom, cross plece center............coiiiiiiiiniannnnn. .90
Box Bottom, cross plece end........ccoviiiiiiiiiiiiiiiiiiiaa. .60
Box Bottom, per 8et......coiiiiiiiiriiiiiitiiiriiiieietiienans 8.00
Spring Seat, WO0Od.....c.tiiiiittieiiiiiieeniiiiieriiiiienanens 3.75
Seats, old iron, each............civvviivnnnn. Ceereceanarrecens 1.85
Seats, new fron, €ach. ...ttt iiiiiiiitiiiriinintnans 6.00
Wagon Shafts, 134 x2%, each............iiiiiiiiiiinnnnen. 3.40
Dump End Gate, each...... ... it 2.00
Plain End Gate, each.........c.iiiiiiiiiiiiiiiiiniinnninnnnn 1.60
Wheels Cut Down, per set complete, and old tires set....... 15.00
Setting BOXING, NMEW.....eutiiiiittiirieertreisassineennonnnns 1.00
Setting Boxing, old...........ooiviiiiiiiiiia., Ceererereeina .60
Setting Skein, each.........cooiiviiiiiiiiiinenes Cevereeeeaae .75
Eveners, four-horse, 6 ft.................... ereeseseceeneannn 2.75
Eveners, four-horse, 7 ft.........coiiiiviieianns teseaeesaseana 3.00
Eveners, four-horse, 8 ft...........c.coiiiiiennn teasesensasas 3.25
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Wagon BRoxes, 12 in................ e
Wagon Boxes, 14 in... . .00
Wagon Boxes, 16 in....... . 22.00
Double Box, 12 and 14 in. . 27.60
Triple Box, 10, 12 and 14 In.......coivitieneneennneerosnnneens 33.00
Buggy lIronwork
Buggy Axles, put on, job complete, up to 1 In..........ce0uvs 10.00
Buggy Axles, each, put on, up to 1 in......c.cveuieeevennneens 3.00
Axles Set, €aCh. ... ... ittt 1.25
Four Buggy Tires, set hot........covieennenneennes . 3.75
Four Buggy Tires, set cold.......... 3.00
Ige-settlng One Old Tire .90
Four Buggy Tires, new 8.50
One Tire, NeW........oeeueen.n. 2.50
Buggy Springs, welded, per leaf 1.00
Iron Replaced on Shafts .60
Shaft Iron welded..... . .60
Shaft Shackles, eac .60
Shaft Eve ........... .90
Pole Irons, replaced... .90
Pole Circle Irons, replaced. . .60
Pole Brace, welded........oovuiitiinnuerennienronneenenannnnn .90
Pole By . .iiiiittiiiiiteiitteriiiaet e .90
New T Hammer StraD.....ccoueeeveennnererneineeersnanesaens . .90
Axle Cllg ..................................................... .30
Saddle CHDPS . ...iuiettiiiiiereiineerrnrereernnanronaneeasnnas . .80
Steel BOW SOCKel. ... ..cvereereneeererreereesaeseeesensnnnans 1.25
One Buggy Single-tree CleviS..........cocoiiiiiiiiinnierannn .o .30
One Buggy Single-tree Clevis Bolt..........c.oviiiiivinnannns .15
One Buggy Single-tree Ferrules, each............ccoovvvvnnnn . .15
One Buggy Single-tree Cockeye, each...........oovivvvunnenns .15
One Buggy Clip King-bolt......cooitiiiiiiinieiienonronannns . 1.25
One Buggy Reach, iron welded on old reach................. .75
One New Whip Socket, put on...........coiiiiiiiniiininnenns .60
One New TOp Prop, PUt ON....oiierreenrenerenivenenneennnnns .7
One New Top Prop Nut, put On.......covivvrnennrennnnnnens .25
One New Bow Rivet.........ciiiiiiiiiiiiiiiiiiiiiinenncnnns .20
One New Buggy SpPring.......cciviiiiiiirinennnnnnnnnn $2.75 to 3.75
One New Buggy Spring CHp, put on.......ccoiiiinieiennnenns .40
One New Buggy Shackle Clip, put on............ccoiviivin., 1.00
Buggy Box in New Wheel, each...........cciiiiiiinnnnnnns .75
Buggy Box in Old Wheel, each.................iiiiiiininn., .50
Buggy Woodwork
Shafts, New, with old irons, per pair.............cc0vuueenn. 4.35
Shafts Ironed and Painted, complete...........ccoevueeennnns 6.00
Shafts, Cross Bars., old frons.......ccvvviereeniieenrnneenenns 1.56
Shafts, New EXpress, €ach.........ccvuvtiiinnieecernnnecannn . 3.10
Pole OnlY . i i i e e et e 4.00
Pole, Ironed and Painted, complete, no neckyoke............. 8.00
Pole Circles, each..........oiiiiiiiiiiiiiiiiiinenenencnnnnes . 1.85
Buggy SIngle-trees .........c.ciiiiiiiireneronaeereerenscnnnas . .85
BUgBY DOUDIE-trees .........uuiiiiiiienereeeereerreannonsnans 1.25
Buggy Neckyokes ............ccovvnvunns erees Ceeeeraeseeanes . 1.76
Patent Spokes, single, each..........civvvivevnnnn P .40
Patent Spokes, four or more, each........ccvvivereaie-vecanes .25
Rims, set % and 1 In.......... Ceeeees P terreeraecrenseas 1,00
Rims, set over 1 fn.........cciiiiiiiiiiniiirninnnnnenns [P .50
One-half RIM .......iiiiiiiiiiiiiieneiiiiieeennnes N ceees 1,25
One Rim only............. essessasecacacansstansannons AP 2.15
Axle Bed ......cciv0iiiiiiinns e .. 1.65
Reach, single 1.40
Reach, pair 2.50
Head Block ........ . 1.8
Spring Bar, scrolled 1.85
Spring Bar, plaln........c...c00eeen 1.36
Body Panel Side, one coat and prim 3.75
Body Panel End, one coat and priming 2.00
Wheels Cut Down, tire set, per set... . 12.00
Plano Box (one seat), with old irons. . 12.00
Spring Wagon Box, with two seats.. fetieeeaeaes . 16.00
Bow Sockets, each.......... Cireereranaan seceresserssasssans 1.25
Buggy and Surrey Dashes.......c..cevvenreececnnrnns $1.86 to 4.35
Buggy Slde Curtains, per pair............coiiiiiiiiiiiiiina, 3.10
Surrey Side Curtalns........coovviveeiiienerencaeenns 6.00 to 7.00
BUBEY BOOtS.....iiiiiiiiientocnrsenssscncrosscssnenns 1.26 to 2.60
Buggy Side Bars........cciiiiiiiiiieiianneeaceaes ...$1.85 to 2.50
Wood Buggy Bows, put in, each.........ooviviiineinrennenns 2.15
New Wheel, complete, C grade, 1 in., with new tire, not
painted ...... et eteesaueneee ettt eeataaann cetsennnne 6.50
New Wheel, set, C grade, 1 in., with new tire, not painted.. 20.00
New Wheel, for 174 in.,, add extra per set.................. .. 2.00
New Wheel, for 1Y in., add extra................. [ 4.00
Buggy Seat, one new sfde.........c.ciiiiiiiiiiiiiiin., veees .90
Buggy Seat, one new back.......coeiiiiiiiiennnas eeereennee 1.50
Buggy Seat, one new piece in seat frame, each.............. .90
Sled and Sleigh Work
Pole, flat, replaced.......c..covvvuvvrnnnns ceesreseasenns 5.00
Pole, square, replaced... 5.00
Roller, replaced, per pair.. 3.26
Bench Beams, €ach........c.coviivvennes teeteiiessesseserees 4,00
Reach or Short TONgUe......covtenrrerernnnarnnsns eieeaes ..o 1,60
BOIStOr . iiiteuetierrronnesorsnssssrsosssasessssasnsns teeceeees 8.00
Runners, up to 2 x 4 in., old irons, each.......... eteieneeann . 4.00
Shoes, new, put on, steel, each............c.ciiiierennnnnens . 2.26
Beams, put in, each..........cciiieriienniines ceesee feeranens . 8.2
Knees put iIn, each....... e beeacesaerteeraternanann weeeasss 1,26
Raves, each .................. ettt ieir ettt ... 1,85
Shoes Cast, put on, per set........cccvevvrnrnenereass veeseess 10.00
Putting on Cast Shoes, one........... eteenn Creieeesataanse .. 2.60
Sled Stakes, each...........cveveunn Ceeerecresetisasitieananas .40

British Car Census

According to the annual census compiled by The Car,
London, there are 266,683 motor vehicles registered in
England and Wales, 45,098 in Scotland, and 20,116 in Ire-
land. As compared with the previous yearly census, these
figures represent an increase of 33,420 for England and
Wales, 5,820 for Scotland, and 3,175 for Ireland.
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Government Adopts Babcock U. S. Standard
Ambulance

A contract for 500 ambulance bodies for moior
trucks has been closed with the War Department
by the H. H. Babcock Co.,” Watertown, N. Y.
The contract calls for delivery within six months
and will require the operation of the plant at full
capacity till August 1. A sample car had been
in operation in Washington for over a month and,
met full approval by the medical board of the
army. Side and rear end views are reproduced
herewith.

The company ascribes the placing of the order
without competitive bidding to recognition by the
government of the advantages of Babcock pat-
ented steel construction in respect to strength
and light weight, having the great advantage of
increasing the strength while reducing the weight
over one-third. An X-ray of this body would
reveal its skeleton of steel. The finest and tough-
est open-hearth angle stecl is fitted and bolted
securely to sill, cross-sill and upright. The re-
markable saving of weight results from this blend-
ing of steel and wood. All irons are bolted or
riveted and wherever strain occurs steel plates
are placed between the bolt heads and the wood.
There is steel reinforcement at all points exposed
to wear or strain, but that reinforcement is not
merely a brace or patch; it is essentially one with
the rest of the body.

The ambulance will accommodate eight pa-
tients sitting or four prone.

The government's requirements demand a con-
struction which must be such that injury to one
part of the body wil! not necessitate tha total loss
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of the body, the quick replacement of the injured portion
being absolutely essential.

The government specifications for ambulance bodies are
such that the completed bodies can be mounted on few
existing chassis—those few being of light weight con-
struction, using pneumatic tires and permitting reasonably
high speed.

In the government body there must be 96 in. behind
the driver’s seat, and the various other dimensions must
be such that the required number of persons can be car-
ried.

The Babcock company took the order on the basis of
a very reasonable profit, in accordance with the policy
adopted by most of our manufacturers of insuring the
government prices as low as possible without affecting
the quality of the product.

Optimistic View of World’s Timber Supply

Sir John Fleming, a past president of the Timber Trade
Association of the United Kingdom, and a member of
the Special Parliamentary Committee on Afforestation,
recently delivered a lecture before the Aberdeen Chamber
of Commerce on “The World’s Timber Supply.”

He said: A constant supply of suitable timber for the
varied purposes to which this article is now put, in all
civilized countries, is so necessary for the carrying on
of the commerce of the world, and, indeed, for the comfort
of the human race, that it would be little less than a calam-
ity were the supply to become exhausted, or even to
be seriously curtailed. The possibility of this happening
has in recent years given rise to much apprehension, and
the opinion seems to have grown up, and become intensi-
fied, that the world’s consumption of wood has become
greater than its annual growth, and that we were fast
approaching a time of a shortened and insufficient supply,
if not an absolute famine.

This opinion has been fostered partly from interested
motives but has taken root mainly from an insufficient
study of the situation. It has, of course, been strength-
ened since the war broke out, and timber has become so
dear and so difficult to obtain. Those pessimists have
laid too much stress upon the depletion of the timber
limits of eastern Canada (the yellow pine woods of older
days) on the one hand, and the thinning out of the wood-
lands of eastern Norway and southern Sweden on the
other hand, woods which up to the sixties so easily sup-
plied all our European wants, and which are certainly now
much diminished in area.

They altogether forgot the much vaster limits of west-
ern Canada and Oregon in the new hemisphere, as yet
little more than just tapped, and of much greater extent
than the old forests of Quebec and Ottawa, and over-
looked the still vaster areas of timber on both sides of the
upper shores of the Gulf of Bothnia, not to mention the
millions of square miles of forests in Russia and Siberia,
still not even surveyed. I have traveled much in all these
areas, although, of course, touching only the fringes of
the forests, and have given careful study to their statistics.

I have never been a believer in a timber famine, or
even of a timber scarcity, and today I am less than ever
a believer in any of these possibilities. I would plead
with you, therefore, to keep your minds easy on the score
of a scarcity of timber. It will never happen during the
lifetime of my hearers, and by the time a new generation
has arisen, the rules and regulations for the conservation
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and replanting of forests in old countries, and the laying
down of railways and canals for the tapping of more dis-
tant interior supplies in new countries will have matured,
and a famine, or even a scarcity, will then be impossible,
if indeed, in the much longed for, and we trust long con-
tinuing piping times of peace, a day may not come when
there will be over aboundance of an article at present so
scarce and dear.

Annual Meeting of British Carriage Makers

At the 35th annual meeting of the Institute of British
Carriage Manufacturers held at the Coach Makers’ Hall
in London, J. Orr Young, of Bromley, was elected presi-
dent for 1917,

Mr. Young, in acknowledging the compliment, said that
the first time he had entered the hall of the Coachmakers’
Co. was in 1896, when he gained a prize given by the
Coachmakers’ Co., and he retained a vivid recollection of
the way they were entertained on that occasion by their
hosts. He referred to the possibilities which the develop-
ments of aviation offered to the trade, in the way of
supplying aeroplane frames and accessories, this being an
industry to which they might well pay attention just now.

The result of the voting for vice-president and members
of the council was then announced, the scrutineer report-
ing -that for vice-presidents the choice had fallen on
Messrs. Maythorn, Norris, and Eberle, while for mem-
bership of the council the selection was Messrs. Alford,
Hampson, McCormack, Pierce, Withers, and Moreton
White.

The officers of the institute were next reelected.

The secretary read some correspondence he had had
with coach builders’ associations in Australia on the sub-
ject of affiliation to the institute.

Mr. Hamshaw stated that replies had been received from
the Coachbuilders’, Wheelwrights’ and Motor Body Build-
ers’ Association of New South Wales, and the Coach-
builders’ Association of Melbourne, Victoria, cordially en-
tertaining the proposals made to them and undertaking to
reciprocate in any way they could. '

Mr. Thrupp said that the idea of affiliation with kindred
societies abroad was an excellent one, and made a motion
which was carried that steps be taken to carry the sug-
gestion into effect.

Mexico Removes Import Duties

The de facto government of Mexico has issued a decree
which went into immediate effect removing the import
duties on automobiles and all other motor vehicles.

Several months ago the Carranza government increased
the import duties on automobiles and accessories to what
was practically a prohibitive figure and what little trade
was being carried on with that country in these lines was
immediately discontinued as a result.

Hungarian Auto Builders Organize

Hungarian manufacturers of automobiles have organ-
ized as a sub-division of the National Union of Hungarian
Manufacturers. War orders have so stimulated the auto-
mobile industry in Hungary that an organization for the
protection of manufacturers was considered necessary.
Import duties, factory agreements as to types of cars used
during the war, are questions that will be taken up after
the cessation of hostilities.
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Making the Executive More Efficient

Use of Charts on the “Exception Principle” to Save Mana-
ger’s Time and Develop Personal Contacts
With Employes

By Frank B. Gilbreth*

We have stated many times that the greatest waste in
the world today is from unnecessary, inefficient and ill-
directed motions. Many people think that this statement
refers only to such activities as those of the bricklayer,
the shopworker and other kinds of mechanics and manual
workers. It does refer to them, but also to managers and
all other executives.

To one trained in the sciences of management and mo-
tion study, nothing is more ridiculous and pitiful than the
average executive when he tries to enforce new motion
methods on those farthest below him on the industrial
scale, while he at the same time commits nearly all the
motion wastes in his own personal work. The personal
work of the executive should consist, as much as possible,
of making decisions, and, as little as possible, of making
motions. General recognition of this fact has resulted in

As a simple illustration of a chart used on the exception princi-
ple, the above has been obtained from Mr. Gilbreth. It may, for
example, show the promptness of performance of e&n information
bureau of a factory in charge, say, of trade publications, estimates
of work under consideration and records of design sketches. Each
horizontal space may represent a specific request for information
and each vertical space the time required to supply it. Colors may
be used to indicate notable time differences. Tha point of the
exception principle is that the chart shows at a glance when it

the common practice of assigning to the executive one or
more secretaries, or clerks, to relieve him of certain parts
of his work which involve more motions and less import-
ant decisions than that part of the work retained by the
executive.

What a Chart Should Show

Some executives are furnished with charts which show
by means of comparable curves the increase or diminution
in output, cost, overhead expense and, in comparatively
rare instances, even in results as compared with budgets.
As compared with an organization which has no cost sys-
tem, such as recapitulation, even in the form of an “ex-
penditure system,” and such cost statements and graphical
charts are a great step forward. No cost system nor chart
system, however, can be considered really satisfactory
unless it determines and shows:

1. What the quantities of individual outputs should be
(prophecies of outputs). 2. Prompt records of individual
outputs. 3. What the costs should be (prophecies of
costs). 4. Prompt records of costs. 5. Causes of fluctua-
tions and deviations of outputs and costs from prophesied
outputs and costs.

The executive may have much to do with originally de-
termining items 1 and 3; but after the computations of
1 and 3 have been completed, he can best attack the prob-
lem of enforcing items 2 and 4 and, also, of determining §

*Consulting engineer, Providence, R. I. From a paper read before
the American Society of Mechanical Engineers.
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by the use of graphical charts. He should provide himself
with charts which will tell how much time has elapsed
between the completion of the output and the recording
of it and its attending costs. The by-products of a prop-
erly operated chart system are even more valuable than
its direct product. We find that the psychological effect
of the variable “promptness” itself makes the curves rep-
resenting outputs and costs fall more nearly in the prox-
imity of the locations prophesied on the charts. Such
charts give the executive and his colleagues accurate
measured information of deviations from class in all de-
partments. The motions that an executive would expend
in getting information by such old methods as, for exam-
ple, walking through the works to see with his unreliable
eyes conditions which are not typical, partly owing to his
presence, brings results of little value compared with the
results that can be obtained by the same amount of time
and motions concentrated on these facts and conditions
which cause the great fluctuations from the desired out-
put.

While this fact is generally recognized, the number of
installations of chart departments throughout the country

took too long for a definite inquiry. Then it may be the duty of
one individual to ascertain why, for instance, as long as 10 minutes
was necessary and another when the time is, say, 20 minutes.
In the so-called three-position plan of management (in which the
occupant of any particular job gets supervision from the one
promoted from it and serves as a tutor to one in line to fill it),
the result i{s an effort to keep the time intervals within the safety
zone so to speak, so that No. 1 of the three-position plan is not
likely to be demoted to improve the service.

is increasing with surprising slowness. Even in those
organizations where there is a satisfactory cost system
supplemented by charts with curves, showing results as
compared with expected conditions and ideals, the execu-
tive too often finds himself flooded with charts. Then,
being human, he postpones studying them. As a result,
many benefits which come from promptly making records
of outputs and costs are lost by his delayed action. It is
here that the “control on the exccption principle” plays
the important part.

It is obvious that the foreman, or other functionary,
should see promptly all the records of output in his par-
ticular department. In most cases he will be able to
handle his duties still more satisfactorily if he, also, sees
the costs of the output of his department. The time of
the over-foreman, however, who may have several fore-
men and departments under him, is too valuable to have
him, also, examine with care all the records of all the
men under him. Consequently, he should be furnished
with information in concise form, in order that as little
as possible of his time may be taken. This has often been
furnished him in the form of averages.

The Use of Averages
Ordinary averages have their use. Progressive aver-
ages are, however, more valuable, because they show the
trend of progress and efficiency. It sometimes pays to
make ordinary averages, but the value of examining such
ordinary averages is slight compared with the benefits
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which result from concentrating the same amount of mo-
tions and attention on those individual cases that brought
the average away from the ideal. A case of “bad aver-
age” may be the excuse for putting the foreman “on the
carpet,” but the results of this do not compare with the
good results that are derived from having the over-fore-
man investigate promptly the case or cases that spoiled
the average. Moreover, the decisions of the over-foreman
can be made more quickly, for he has the information
which comes from locating the trouble accurately. In-
stead of “tearing out” the foreman or the workman, he
will find, from the causes marked on the chart, that the
worker’s low output is due to lack of the proper tools,
to his not having been furnished with tools in standard
conditions, to the routing system having failed to give
him proper materials in the right quantities, in the right
sequence and at the right time, to something which has
gone wrong with the equipment or surrounding condi-
tions; to the man’s not having been properly instructed;
to there having been an unwise selection of the man or
the machine, or both, for the particular job.

The worker, also, is more careful not to do anything
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Another example of the exception principle chart may cover the
output of a single worker, including his learning period. Zones
are established so that points of performance falling below or
above certain limits come automatically by that fact to the atten-

tion of certain individuals. The lower the record or the higher

the record the higher in the industrial management scale will be .

the Individual who must inquire into the conditions. The results
may indicate poor Instruction or incompetency in foremanship or
they may bring the executive into personal contact with the worker
in the matter of commendation for unusually high performance.

which is not expected of him, because he knows that the
exception will surely be noticed by the executives higher
up and will interfere with his chances for promotion or
transfer to work of a more desirable kind. Knowing
that they will be investigated properly will create a ten-
dency on the part of the foreman and the workers to co-
operate with others whose work affects theirs, or who in
turn may be investigated. This co-operation becomes
general and sooner or later becomes a habit.

The Exception Principle

Now the time of the executive next above the over-
foreman is still more valuable than that of the over-fore-
man, and so on up to and including the managing director
or president. No executive should make a routine motion
of handling, turning over or examining charts containing
data, either normal or with considerable deviation from
class, where the clauses of the deviation can be handled
properly by those in lower executive positions. The ex-
clusion of such cases can be obtained by having the execu-
tives determine zones on the charts, it being understood
that as long as the points fall within the zone, he is not
to see the charts unless he specially requests to see them.
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He is, however, to have sent to him any chart having a
point that falls outside the excluded zone.

An executive of any class will find it beneficial to see
exceptionally large cases of deviation on the desired side
of the line so that he can recognize and appreciate and
take a personal interest in cases of unusual efficiency.
It is through such cases that he gets in touch with unusu-
ally good methods. This is a check on the Time Study
Man's work. It also gives the executive valuable oppor-
tunities for proper managerial decisions in cases of the
selection of candidates for promotion under the “three
position plan” of organization building, in which every
man is not only attending to his present job, but is train-
ing himself for the next higher job and keeping a watch-
ful eye on his successor in his previous job. The curves
showing progressive averages of departments may be ex-
amined at times farther and farther apart, these intervals
to be determined in each particular case by the favorable
or unfavorable comparison of records of such averages
showing outputs and costs with the prophesied outputs
and costs. The executive is thus relieved later of work
which is necessary at first but which is not necessary
when the particular case is running satisfactorily.

It is impossible to prophesy with accuracy what the
amounts of outputs and costs should be without motion
study and time study. But once these have been made
and the actual outputs and actual costs approximate those
prophesied, the high executives should devote very little
time indeed to inspecting this class of charts. Instead
they should spend their time on other work, other depart-
ments and more important things where their supervision
will bring more valuable results.

It will be seen that these “Output, Cost and Causes
Charts” with Exclusion Zones enable the executive to
climinate the motions required for general oversight and
inspection until a place on a chart is brought to his
attention where he can actually help those below him and
furnish them with better instructions for handling their
work more efficiently, or for making such changes as will
naturally result in promotion or the selection or shifting
of individuals better fitted to do work elsewherc. The
possibilities of relieving the executive of unnecessary mo-
tions and of enabling him to be more efficient in his own
work are not exceeded in the case of any manual worker.

Trucks Fees Based on Capacity

Passenger cars and truck taxes in Texas will undergo
a change on July 1, 1917, according to a bill which has
just passed the legislature. All automobiles and trucks
will be subject to a graduated fee or tax. Passenger cars
will be taxed 35 cents per horsepower, the minimum fee
being $7.50. Trucks will be taxed according to the carry-
ing capacity per wheel, as follows: "

Weight in

pounds per wheel Fee
1,001 to 2,000 $20
2,001 to 4,000 40
4,001 to 6,000 60
6,001 to 8,000 150
§,001 to 10,000 300

For loads greater than 10,000 lbs. per wheel, license fees
shall be charged for each vehicle at the additional rate of
$500 for cach 1,000 1bs. increase in weight, or a fraction
thereof, with the provision, however, that no load greater
than 800 lbs. per inch width of tire per wheel shall in any
case be permitted, and also that no vehicles of a total
gross weight of more than 14 tons shall be licensed by the
highway commission.
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Manganese Bronze—Its Structure and Utility

The word bronze, so often loosely applied, covers sev-
eral alloys of different composition. Ordinarily, a bronze
may be regarded as a compound or mixture of copper
80 to 90 per cent, and tin 20 or 10 per cent, being then
rather ‘brassy in -character. Instead of tin being used,
lead or zinc may be substituted, thereby giving the metal
other distinct propertics. In many circles, however, bronze
is considered to contain more zinc than tin or lead.

In cases where the name is prefixed by a companion
one indicating a special element, it does not follow that
the latter is in any way abundant, but only that it confers
its own merits on the alloy of which it is a constituent.
Such an example is under consideration in the following
notes.

Manganese bronze has proved very satisfactory as a
bearing metal, also for certain types of valves, and in other
directions where heat, due to friction or other causes, is
encountered. A very excellent manganese bronze con-
sists of copper, 58 to 60 per cent; zinc, 39 to 41 per cent;
tin, iron, and aluminum, 1 per cent each; and manganese
up to 2 per cent. The last-mentioned metal may in some
instances exist in mere traces, and yet exert a wonderful
influence in rendering the alloy non-corrodible, strong,
and exceptionally hard.

The manganese is generally added to the other metals
in the form of ferro-manganese or cupro-manganese. It

Fig. 1—Magnlified surface of rough
cast manganese bronze showing the
semi-crystalline structure. Magnl-

fied 48 diameters diameters

has Dheen proved that the iron contained in the first of
these crude products does not affect the final alloy in any
particular manner. The manganese is used thus more for
convenience than anything else.

If the proportions of manganese should exceed 4 per
cent the alloy is apt to wear badly, but under this amount
—preferably in the neighborhood of 2 per cent—good
castings of superior properties may be produced. Con-
fusion with manganese copper should be avoided in this
connection. Manganese bronze belongs to the series of
copper-zinc alloys.

Copper is not suitable for many of the purposes in which
bronze containing it happens to be extremely suitable.
This strange fact is due to the compounding of the copper
with the other elements, which reduce its normal softness,
while not interfering with its other qualities to any notice-
able extent. If, however, the proportion of copper is not
kept within correct percentages it is likely to be pressed
out of its position, and segregate irregularly, forming
what are known as “copper-spots.”

Fig. 2—Magnified surface of manga-
nese bronze after
scratched by grit.
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Even when the relative quantities of the different metals
are eminently suitable to one another, wrong handling
may injuriously affect their ultimate properties. If the
molten substance is too hot, or is poured too rapidly,
the resultant alloys are unbalanced, and when expo.ed to
friction in the solid state overheat in parts, while others
are scarcely warm, and “copper-spotting” then becomes
unduly prevalent.

If kept molten too long large crystals make their ap-
pearance in the solidifying mass, bringing drawbacks that
are absent when the crystals formed are smaller, as is
the case when slower pouring is practiced; the alloy then
cools at a quicker rate. Here, also, care is required, since
too slow pouring encourages the development of little
round non-coherent nodules, and corresponding pits—a
formation that is known as “shot” metal.

The comparatively large, coarse, crystals that occur
through too rapid pouring fracture readily, when the metal
is cold, and reworking may produce dangerous results.
Considerable attention has to be given to the zinc con-
stituent, because if it is at all in excess it is liable to cause
seizing in parts such as bearings where friction occurs.
Particles may also become loosened and give rise to gritty
residues. A surface worn in this way is shown in Fig. 2.

Tin has a tendency to make any alloy containing it brit-
tle, owing to its refusal properly to compound with other
elements. Beyond 13 per cent it becomes extremely ob-

Flg. 3—Magnified surface of polished
manganese bronze after being etched
with dilute nitric aclid. agnlified
48 diameters

bein slightl
Magnlﬂed 4’8’

jectionable, and its defects cannot be controlled by addi-
tions of other metals.

Manganese bronze is highly serviceable where heavy
loads are carried, as it is very hard, solid, and homogene-
ous. In certain cases softer anti-friction metals may be
run into arranged cavities, but such system must not be
adopted without care, as the softer metal may be squeczed
into important corners, and tend to clog and bind the
bearing. Judiciously used it is very serviceable; but not
so beyond certain limits.

It should be noted that when the surface of an alloy
(or any metal for that matter) is ground and poli. hed,
the interstices between the individual grains are filled up
by the microscopical particles of dust rubbed off. These
are practically fused into position by the heat evolved.
The grain of the metal itself cannot be properly observed
until the specimen is etched, and the film removed by
means of acids or other chemical reagents. These re-
agents clear out the channels between the grains, as ex-
plained later on.
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- In examining the outside of a sample of newly cast man-
ganese bronze it appeared as shown in No. 1, the coarse
formations being crystalline growths between which were
minute pores due to escaping gases. It does not follow,
says Automobile Engineering, of London, Eng, that the
presence of these little orifices signifies an inferior inter-
nal structure. Indeed, if they were not visible, we might
conclude that globules of gas still remained inside the
solid mass. The metallurgist has to decide from his ex-
perience concerning this phase as to the quality of the
alloy.

Manganese bronze has a very bright attractive appear-
ance when polished, the surface being hard, unyielding,
and tough. Nothing particular can be discerned in it
when magnified except the extremely fine lines occasioned
by the abrasive, but after the action of a suitable acid
upon it the substance is so resolved that its true forma-
tion can be seen.

As stated elsewhere, it is by chemical treatment that
alloys are analyzed. and while these notes are not intended
to be analytical. the details given will convey some idea
of the possibility of ascertaining the structure, or degree
of compounding, of the metal.

Free copper dissolved in nitric acid produces a blue
copper salt, copper nitrate; zinc in nitric acid gives white
zinc nitrate; lead, white lead nitrate; tin, white tin ni-
tratc; iron, brown iron nitrate; aluminum (will not dis-
solve in nitric acid); and manganese, white manganese
nitrate.

Particles of isolated metals which had been improperly
alloved would yield these characteristic results. Combina-
tions, however, disclose colors that might mislead the
observer who relied on this test alone. Metals in some
instances get practically amalgamated indistinguishably,
co far as physical aspect goes, but allow their components
to be dissolved out separately. This is a matter on which
no hard and fast rule can be made.

The strong nitric acid itself, put in drops on the cleaned
surface of mangancse bronze, caused first a greenish ele-
vation which gradually changed to a reddish, almost crim-
son tint, except round the margins, where the initial one
remained. Later on this rim also turned red.

When dilute nitric acid was spread over the polished
surface of the alloy there was evolved a pale rusty patch
with a dark brown edge. By washing off the crystalline
salts thus formed the modified or revealed metal disclosed
its grains ¥ery well, as shown in No. 3. When the parti-
cles of an alloy are so regular, equidistant, and minute,
the formation can be regarded as quite a satisfactory one,
provided other features are also reliable. Upon standing
manganese bronze in dilute nitric acid for some hours it
did not appear to alter the surface to much extent until
removed and dried, when black and brownish areas were
revealed. :

Standard Parts Closes Deal for Western
Spring

The purchase of the Western Spring & Axle Co. by
the Standard Parts Co.. Cleveland, has been announced
by President Christian Girl of that company.

The Western Spring & Axle Co. was originally a Cin-
cinnati concern. It has been manufacturing springs and
axles for carriages for 50 years and more recently for
automobiles. In many respects it resembled the Standard
company, being a combination of manufacturers of
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springs, axles, bearings and similar parts. Its properties
consist of the Armstrong plant at Flint, Mich.; Hess-
Pontiac plant at Canton, O.; Cleveland-Canton Spring
Co., also in Canton; the Hess Spring & Axle Co. at Car-
thage, O.; the Bock Company, and plants in Wheeling,
W. Va.; St. Louis, M»,, and Connersville, Ind.  Nego-
tiations for the acquisition of the company were started
last winter.

Mr. Girl stated that the acquisition of the Western
completes the original program for the parts organization,
and that the Standard Parts Co. will now be developed
and rounded out on the basis of the companies now rep-
resented. These include the Perfection Spring Co., the
Standard \Welding Co., the Bock Bearing Co., Toledo,
and the Western Spring & Axle Co.

J. E. Tless, president of the Western company, becomes
a member of the board of directors of the Standard com-
pany, as does \W. E. Bock, of the Bock Bearing Co., a
Western subsidiary. John A. Kling and Maynard H.
Murch, the latter a Bock director, also have been added
to the Standard board as a result of the purchase.

Executives immediately in charge of the several units
of the Standard Parts organization will retain their offices
at their respective plants. J. C. Manternach, for four
years past general manager of the former Standard Weld-
ing Co., is now general manager of the rim and tool
division, which virtually replaces the Standard Welding.
\W. E. Perrine, who has been manager of No. 2 plant of
the Perfection Spring Co.. is now general manager of the
Perfection Spring division of the Parts company.

New appointments made by Christian Girl, president,
include R. Finkenstaedt, assistant to the president; ]J.
Gutz, chief engincer; D. C. Swander, director of sales;
H. H. Newhom, director of purchases; J. A. Barben,
manager of publicity, and J. A. Liston, manager of the
jobbing department. An auditor will be appointed in the
near future. Mr. Swander was formerly Firestone east-
ern sales manager. Mr. Liston was formerly Thermoid
western sales manager.

Gear Manufacturers Organize

Several manufacturers of gears early in April formed
the American Gear Manufacturers' Association, meeting
at Lakewood. N. J., for the purpose. Such an organiza-
tion had been talked about quietly by the firms concerned,
who rcalized the advantages to be secured by close asso-
ciation, and the organization now is going quietly about
its affairs. As explained by one of the organizers, these
will consist of promoting the interests of the gear industry
by the standardization of gear design, manufacture and
application.

Officers of the A. G. M. A. are as follows: President,
F. W. Sinram, Van Dorn & Dutton Co., Cleveland, O.;
vice-president, H. E. Eberhardt, Newark Gear Cutting
Machine Co., Newark, N. J.; secretary, F. D. Hamlin,
Earle Gear & Machine Co., Philadelphia, Pa.; treasurer,
Frank Horsburgh, Horsburgh & Scott, Cleveland, O.
The executive committee consists of the officers, with
Biddle Arthur, Simonds Mfg. Co., Pittsburgh, Pa.; Geo.
L. Markland, Philadelphia Gear Works, Philadelphia, Pa.,
and Milton Rupert, R. D. Nuttall Co, Pittsburgh, Pa.

Michigan Hearse & Motor Co., Grand Rapids, Mich,,
will buiid a brick and steel factory to ccct $18.000.
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Setting Up a Motor Car Top

Set up, either to scale or full size, the side and front
elevations within a rectangle, the lines of which form
boundaries for the desired limits and extreme measure-
ments of the hood. Dealing with the rectangle. First
set out the outline of the top portion of the body; or,
if developing a hood drawing on a body drawing, begin
by fixing the height by a horizontal line at the desired
height above the seat; 42 in. is a popular measurement.

A vertical front line at a suitable distance forward of
the screen will fix the extreme front of the hood. A ver-
tical line two inches more or less beyond the rear of the
seat, according to
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folded position of the hood. The front elevation gives
the width of the bows and distance between main centers.
The length of the bows is easily measured, and may be
written adjacent to them on the drawing. To mark off
the bows for dressing, lay each one on the bench, the
two ends upmost, and apply two cramps as far apart as
possible. Hold the bow in a vertical position, with the
rule standing on the bench flat against the bow, and tick
off the required measurement. Mark all cut-offs by this
method, and, when erecting the hood frame, space the
bows at the top, according to the positions given on the
drawing. No altering will be required if carefully carried

the shape or style @
of the body. pro-
vides for flare of
the back. Next

draw a parallel
line 10 in. (or less
if a small hood)
below the top line
to indicate the bot-
tom of the valance
of the hood cover-
ing.

Fixing the posi-
tion of the main
pivot center is de-

pendent on four

things, viz., dis-

tance from that

center to the ex- Scale, Three Quarters of an Inch
treme top, rear- Loty

| ] l | 1

most point on the

back of the seat, the scat bottom frame and the available
space between the front bow and the screen when the
hood is up.

If you fix the main center too low, the bows will be
too long and project too far beyond the rear of the seat.
unless the center is set well forward. If you fix too high
the bows will be too short, and the center will require to
be set well back to allow the shortest bow to fold over
the rear of the seat.

The position of the hood when folded requires consid-
eration. A low position is favored so that the folded hood
is practically level with the top of the seat. When the
envelope is drawn over the hood everything should be
trim and snug, and not likely to catch the wind.

To fix the bottom line of the rectangle remains. We
find that line by taking a finger plate and pivoting it in
position on the full size drawing, or drawing it to scale
as required. Draw the curved line representing the top
of the hood, and space the bows to suit as nearly equi-
distant as possible, though not essential. When the fin-
gers are pointing in the right direction, outline them by
running a mark all around. Now close and move to the
position of the bottom line of the rectangle. The bows
should not be below this line at the rear extreme, but
rather a little above.

The elevation of the support is now obvious, and its
distance from the main center should be as long as possi-
ble without fouling the valance, where fastened to the
rear bow.

The length of the extension bow and the slide rod is
governed by the erect position of the front bow, and the

out. The trimmer may execute his work without asking
for alterations.

Hoods mounted on five-seat cars are set out by the
same system. Fix the limits by a rectangle of four lines
to whatever is required, and erect the bows to the best
advantage.

Three inch scale drawings on paper are worth making.
They may be filed for future reference. When one has
a few on hand there is generally one of them that will suit
almost any job.—Australasian Coachbuilder and Wheel-
wright.

German Mail to Dead Letter Office

All mail destined for Germany already received and that
which may be mailed or received hereafter, will be sent
to the Division of Dead Letters, Post Office Department,
Washington, D. C., for return to the senders or other
appropriate disposal. In view of the fact that mail for
Austria, Hungary, Luxemburg, Bulgaria and Turkey re-
quires transit through Germany, mail for those countries
will be treated in the same manner as that for Germany.

Electrics Gain in England

"Electric vehicles are in much more general use in Eng-
land than at the beginning of the war. When hostilities
first began there was barely 150 electric passenger cars
and trucks in use in that country. Now there are over
1,000. The reason for this increase is that all gasoline
cars and trucks were needed for war work and a iurge
percentage were shipped into France for use at the front.



Slipper Type Piston

Harry R. Ricardo, B. A, A.M.I.C.E, a Britisher of
acknowledged authority on engine design, has invented
a novel form of piston in which the skirt consists of two
perforated slippers.

The material of which it is constructed is an aluminum
alloy; this for two reasons—first, for lightness, and sec-
ondly, because of the desirability of dissipating heat from
the skirt, which, as will be seen, is only half a skirt. Alum-
inum possesses the quality of heat dispersal in a marked
degree, and it is doubtful if an iron or steel piston with
such a small bearing surface would be able to keep the
piston head sufficiently cool to prevent preignition and
other allied troubles.

The actual side pressure on a piston during the cycle
comes, of course, only on the two parts of the cylinder
walls which may be considered as parallel to the gudgeon

pin, not to those at

right angles thereto.

Considered merely as

bearing surfaces,
therefore, the two
last-mentioned parts
of the skirt are value-
less, and can be dis-
pensed  with. By
doing so, the area of
the film of oil to be
“sheared is at once cut
down by one-half,
which is the sole ob-
ject of the design.

It will be seen that
two piston ring
grooves are provided,
the lower of which is
chamfered at its bot-

tom edge, and that the beveled portion is furnished with a
number of holes. This feature serves two purposes; first,
it allows the lower edge of the piston ring to scrape off
superfluous oil from the cylinder walls, and secondly, it
prevents any gas that may leak past the rings from mixing
with the oil comprising the oil film. This second reason is
of some importance, since the friction of the mixture would
be greater than that of the oil alone, and thus the main
object, that is, the minimizing of friction, would to some
extent be defeated.

By means of internal webs, clearly shown in the sketch,
the vertical thrust due to the expansion of the working
charge is taken by the gudgeon pin, there being conse-
quently no distortion of the skirt from this cause. The
webs also serve as radiators, keeping the interior of the
piston comparatively cool and preventing the deposition
of carbon. ’

Results of tests in comparison with a piston of normal
design show an advantage in power output from a stated
engine of about 8 per cent at 4,000 r.p.m., and approxi-
mately 10 per cent at 4,500 r.p.m. At lower speeds the
advantage though less, is always appreciable. In respect
of gasoline consumption, too, the advantage is pro-
nounced; at high speeds the fuel per b.h.p. being .55 1b.,
as against .61 b with normal pistons. There is said to
be a similar gain in regard to oil consumption.

A unique form of piston in which
the skirt consists of two per-
forated silppers

Subscribe to The Hub—$2 per year
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Military Truck Specifications Revised

The War Department committee on revising specifica-
tions for military trucks has completed its work and the
full specifications are now being printed for circulation.
Much assistance was given the committee by the S. A. E.
The specifications are similar to those for the 1l5-ton
truck issued last year. While there have been many de-
tail changes the specifications are not so stringent. Fol-
lowing are the principal features of the new truck:

FFour-cylinder engine, 312 cu. in. piston displacement.

Poppet valves only.

Pressure lubrication.

Disc clutch.

Four speed transmission with low gear ratio of at least
40 to 1.

Preferably worm final drive.

Highest possible clearance, minimum at center about
14 in.

Some form of locking differential acting automatically
to prevent wheel spinning.

Electric lighting equipment.

Radiator about twice the size normally used.

36 x 4 in. tires, must be demountable.

Interchangeability of radiators, gasoline tanks and body
attaching devices are points and the qualities of materials
that must be used are specified, most strongly for such
vital parts as the springs.

The War Department means to get these trucks in ac-
cordance with specification, and not be forced to take the
nearest commercial product, as happened last year.

The War Department intends to order enough trucks
to the present specifications to make it worth the while

. of manufacturers to arrange for their production, even

though they cannot use more than a part of units which
now go into the standard machine.

J. H. Williams & Co. to Employes

Employes of J. H. Williams & Co., manufacturers of
drop forgings, have received the following notice, which
was posted at the Brooklyn and Buffalo, N. Y., plants
and at the offices in Chicago: “In the present crisis in
our relations with the German government it is the pur-
pose of this company to treat all of its employes alike,
regardless of nationality of birth or descent. The com-
pany expects from all in its employ the same loyalty that
has been proved so often in the past, and takes it for
granted that this loyalty will be extended in even greater
measure to the policies of the United States government.
We cannot do otherwise than endorse the suggestion of
the President that we all, in our various relations with
each other, allow no accident of heredity to influence our
feelings at this time toward those who are loyal American
citizens.”

J. H. Williams & Co. have decided to guarantee for one
year the payment of 50 per cent of wages or salaries to
men enlisting who have families, and 25 per cent to un-
married men,

Italian Automobile Output

The production of motor cars in Italy has quadrupled
since the war commenced, according to a statement re-
cently made by the Italian prime minister during the
course of ‘an address on industrial conditions in that
country.
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The

Wholesale Delivery Van

With the advent of motor transport, the progress made
during recent years in the art and craft of van body
building has resulted in a production with which the
work of no other decades can be compared. It is more
than probable that the better class of work now in evi-
dence is to a great extent due to the mechanical transport
methods, and we find the general efficiency, durability of
construction and finish superior in the motor to that of
the horse-drawn van type of wagon. In building a horse-
drawn vehicle the wheelwright had to figure the weight
to be carried, the size and number of horses, height of the
wheels, work required and many other incidental consid-
erations. In the mechanical-driven body a totally differ-
ent set of conditions to work from appears, as the body
is bolted to the chassis frame, or cross bearers connected

Hub »
There is a slot ventilator on each side of the body near
the top rail, to allow a good circulation of air in-the body.
At the forward end of the body on each side is a hinged
door, which gives access to the body and will bé found
to be of great importance. At the rear of the body are
two hinged doors, with a van trip bar lock which is
operated by a handle. The length of the body is 12 ft.
The length of cab is 3 ft. 6 in. Height of body is 5 ft.
9 in,, the floor being 9 in. above the chassis frame. The
height of the cab is 5 ft. 2 in. This is a plain panel body
throughout. The proper measurements and construction
are carefully worked out in the working draft as shown.
This type of van can be used in most every line of trade
as the body will carry boxes, barrels, crates, etc. There
is a rail on the top of the body which will permit the
carrying of parcels, boxes, etc., if desired.
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with the chassis frame. To safcguard against mistakes,
etc., the wheelwright should always get full particulars
of the chassis, from the car itself, or from the engineer’s
blue print. The necessary measurements are as follows:
Length from dash to rear of chassis, width of chassis,
length from dash to center of rear wheels, height. of
chassis frame from the ground, width of dash and height
of dash, wheelbase, track of wheels.

In the type of van shown in the illustrations, taken from
the Blacksmith and Wheelwright, the cab is built inde-
pendently of the main body and bolted to the chassis
frame, so it can be easily removed if necessary. The body
is raised 9 in. from the chassis in order to give wheel
clearance, therefore doing away with the construction of
a wheel house in the body flooring which is more expen-
sive and interferes with the loading space of the van.

Mott Wheel Works to Move to Jackson

The Mott Wheel Works, Utica, N. Y., is to be moved
to Jackson, Mich., thereby concentrating the interests of
O. W. Mott in that city, where his Jackson Rim Co. and
Jackson Welding Co. are located. Jackson citizens sub-
scribed for $50,000 worth of Mott Wheel Works stock in
order to sccure the factory, which Mott had offered to
move if local interests would take an interest in the com-

pany.

Ford Buys Pig Iron for 1918

The Ford Motor Co., Detroit, has bought 40,000 tons
of pig iron, for delivery in the first half of 1918, at a
price of about $34 a ton at the furnaces. It is stated that
the company is in the market for about 10,000 tons more.

.
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Joseph N. Smith & Co. Plant

The accompanying illustration shows the new factory
of Joseph N. Smith & Co., located at East Grand boule-
vard and DuBois street, Detroit, Mich.

The plant comprises over 77,000 sq. ft. of floor space;
the buildings are so constructed as to give the best possi-
ble facilities for manuufacturing the line of automobile
body hardware which this company produces.

The buildings have been arranged to give every unit
and department of the complete factory organization an
individual space, so arranged that they co-operate with
each other in the best possible manner for the least hand-
ling of goods from the time the raw material enters the

factory until the finished unit reaches the shipping de-

partment for going forward to customers.

The works comprise a complete brass foundry, japan-
ning, tumbling, polishing, grinding, heat-treating, press,
windshield, plating and molding departments, tool room,

machine room, assembly room, together with spacious
stock warehouses and shipping room.

The company has been employing at its old factory
350 people, and the new plant offers an opportunity for
more than doubling its output.

The business was founded in 1875 by Joseph N. Smith
and was run as a personal venture until incorporated in
1899 at $25,000 capital; in 1905 this amount was increased
to $100,000, and in 1917 to $500,000.

The officers of the company are: E. L. Ackerman, presi-
dent and general manager; James Shand, vice-president;
C. F. Blaesser, secretary and treasurer; C. E. Chamber-
lin, factory manager; C. T. Fezzey, sales manager; A.
MacCorquodale, purchasing agent; G. S. Decker, super-
intendent.

N. A. C. C. Takes Charge of Technical School

After having co-operated for the last few vears with
the Carriage Builders’ National Association in the main-
tenance of the Technical School for Automobile Drafts-
men and Mechanics, the directors of the National Auto-
mobile Chamber of Commerce have voted to take the
institution in charge and broaden its scope to the end that
more and better draftsmen can be supplied for automobile
body manufacturers, now such an important part of the
industry.

To the original committce in charge of the work, of
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which Daniel T. Wilson is chairman, have been added
Charles Clifton, president of the Pierce-Arrow Motor Car
Co.; H. H. Rice, treasurer of the General Motors Co.,
and Alfred Reeves, general manager of the N. A, C. C.

The present headquarters are in the Mechanics’ Insti-
tute, 20 West 44th street, where additional room is to be
obtained so as to permit a greater number of pupils in
the day and evening classes and also permit of doubling
the size of the correspondence class. The day and night
schools are free to all employes of automobile or body
manufacturing plants and graduates are in constant de-
mand by companies throughout the country. A small fee
is asked for the correspondence course.

The pupils are divided into three distinct classes, namely,
the introductory or free hand class, class for study of
descriptive geometry, and class for scale and full size
working drawings.

It is felt that the school is of vital bénefit to the trade

and warrants the support of the automobile manufactur-
ers, who are arranging for additional equipment and the
larger quarters offered by the Mechanics’ Institute.

The day and evening classes and the correspondence
classes are in charge of Andrew F. Johnson, who has been
instructor of the school for more than 25 years and who
is familiar with the need of not alone individually designed
bodies, but of bodics for quant'ty manufacturers.

Indianapolis 1917 Races Abandoned

No race will be run on the Indianapolis Speedway this
vear, for the annual May 30 event has been called off.
James A. Allison, secretary and treasurer of the specdway,
on March 24 notified all the racing drivers who had en-
tered the contest that it had been decided not to conduct
it in view of the military situation—which is not alone in
its effect on Indianapolis sports.

A. A. A to Move to New Quarters

The American .\utomobile Association, which has been
located at 437 Fifth avenue, New York, will move April
21 to 501 Fifth avenue. The new location is on the corner
of IYifth avenue and Forty-second street, the new building
of the Astor Trust Building, not yet completed, and one
of the best corners in the city. The headquarters of the
Contest Board will also be located at this address.
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Paint Shop

A 0

How Reds Should Be Used

There is a famine in red! It's a i)lessing! This rage
for reds upon everything, regardless of harmony or ap-
propriateness, arouses one’s opposition. A monstrosity in
Melbourne’s streets just now is—a red ice wagon. A hot,
fiery color, suggestive of the glare of—the place where
painters never go. The only appropriate color, suggestive
of coolness, is snow white, emblematic too, of purity.
Red, in the Bible,
is the color of blood.—II Kings. In Shakespeare we read
of “the red lattice,” as the customary sign of an ale
house—Henry 1V. (Glass was too dear and too brittle
for the kind of guests that frequented them.) White sug-
gests the innocence of angels, whereas in Revelation we
read of “a scarlet woman.” Yellow suggests jealousy;
black and mauve for mourning and purple (and fine linen)
were the appropriate signs of wealth and nobility. Blue
denotes constancy, true blue, and the best authorities de-

clare that it, and not green, is the national color of Ire-
land.

Colors each have some significance.

Vermilion

Most red has no permanence. It lasts long enough for
the rose of the red fruit, just for a while, but the only red
of value is vermilion. It was known to the ancients. It
(and red lead) have been found in color pots in the ruins
of Greek and Roman cities. Vermilion undoubtedly needs
special treatment. The fame of Rubens’ red was earned
through the artist’s possession of a secret of mixing which
is now a lost art.

Vermilion is used upon the receiving letter pillars of
Melbourne. In less than a year they fade to a powdery
puce; the bright red perishes. The G. P. O. red motor
wagons have an impoverished pink appearance, except
the back panels, which are just a dirty faded cream.

An undercoat too light, or colored with a vermilionette
is not desirable. Deep Indian red flesh color should be
used. If the flesh color is made light, the vermilion being
a mercuric sulphide, is affected prejudicially. No quick
red should be used, and no varnish color. But two coats
of red for bodies, kept back with a spot of oil and finished
with two coats of clear varnish. Vehicles kept varnished
have remained bright and red for 20 years done that way.
Chinese vermilion was always regarded as the best. It
was sold in 1 oz. papers.: _

Never mix varnishes and vermilionettes. There is a
chemical reason. Very few are using vermilion since the
war; even common reds are unprofitable, if not unpro-
curable. Color makers say naively on their circulars that
their special “cheap red” is “as good as some customers
desire.” I might add that is—no good. They bleed like
a cut finger. They stain the white that is painted on top.
Indeed, all red painting jobs are a signal for danger; there
are many “signal”’reds. When sign writers find the color
disappears from the red initials of a line of black lettering
they often find the customer’s name disappears from their
books.

§
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The “lakes” from tar products are also fugitive. Lake
is the English rendering of the Italian word “lacca,” a
scum. Italian artists noticed the scum on the baths of
dye in which dyed goods were boiled. They tried it with
success as a paint. These dyes are now thrown upon a
basis of whiting or gypsum as a carrier to make a paste,
to thin as paint.

True carmine lake is made from crushing the cochineal
insects in many thousands to obtain a very small quantity
of red color. Yellow lake, better known as Dutch pink,
is made from quercitron bark. Some purple lakes have
vegetable origin—Brazil wood, log wood, etc. The coal
tar colors, of which the first found were magenta, violet,
and mauve (Perkin, 1856). M. Verguin transformed ani-
line into red in 1858. It was as early as 1825 that Faraday
first distilled the naphtha from the coal tar. Mansfield,
of York, was burned to death by the boiling water of a
benzine still, while in pursuit of the color secret that
when iodine is dissolved in benzine and distilled it pro-
duces violet. Tuscan red is Indian red mixed with dry
whiting in equal quantities, and it is then dyed with rose
pink. In the composition of many vermilionettes and
royal reds, soda and alum are used.

Reds That Bleed

The “bleeding” can be overcome. But in estimating
for changing the color of an old red shop front, or red
motor to white or cream, be careful to allow for the
extra work involved. One remedy is to apply an isolating
coat of varnish before applying the white. A countrv
motor painter was known to put eight coats of white eacn
time thinking to obliterate the pinkinsh stain and then he
failed.

Another remedy is to sponge the job over, and water
tool the corners well with the following solution: Take
two separate gallons of hot water. Dissolve 1 1b. of alum
in one and 1 Ib. of white copperas in the other. Mix both
solutions together and apply. When dry, paint white,
and it will keep white. )

Yellow lining on reds detract from their richness and
depth. The best relief is two strong parallel lines of rich
blue, with a fine line of gold between them. For a very
rich, yet quiet finish, a strong line with a fine line of black
looks very well. :

Water in Wagon Red

This wrinkle for wagon painters may be known to some.
Add water in mixing. It prevents the heavy color set-
tling to the bottom. In painting an undercarriage and
wheels, painters usually find the bottom part of the paint
too thick to spread, and the top part too thin to cover,
unless they keep on stirring, which means delay. Put the
non-fading red, Persian or Chinese red, into the pot dry.
Then add water very gradually until it forms a paste;
then add gold size to bind it till it is thick paint; then
thin out with turpentine—J. C. Harvie, in Australasian
Coachbuilder and Wheelwright.



Substitutes for Glue

~ A special committee of the American Chemical Socicty
has just completed a survey of glue production and finds
that with the cost of all animal products at a higher level
than they have ever been in this country, glues have kept
pace with the cost of all products in the field. Animal
glues have more than doubled in price in two years, and,
while this extreme condition is brought about entirely by
the European war, due to the present condition of supply
and demand, it is reasonable to expect, the report says,
that in normal times animal glues will have a relatively
higher cost value than ever before.

In view of the ever-increasing cost of all glue stock
and the consequent higher cost of animal glues year after
year, manufacturers have seen the opportunities for
developing glue substitutes, the committee states. Glue
substitutes are not new, but the use and application of
them is not generally known and has only recently been
developed commercially. Today glue substitutes are suc-
cessfully used almost entirely in a wide range of indus-
tries, a brief description of which follows: in the manu-
facture of wall paper, for clay and ground work, for top
printing and the like; in paper box manufacture; on the
stripping and covering machines; for all solid bor: work;
on folding and corrugated boxes, for all hand and auto-
matic machine work, for trunk and bag work, for drawing
on canvas, leather pasting, etc.; for textiles, such as
warps, and all light and heavy sizing and finishing where
formerly hot animal glue was necessary; for all book-
binding work, for use on the entire book except the
backing.

While the substitutes for animal glues cannot as yet
be used for every purpose, they are nevertheless being
successfully employed in increasing amounts each year,
where they are entirely supplanting the much higher-
priced animal product, the report concludes. '

'
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DuPont Buys Harrison Paint Works

At a recent meeting of the stockholders of the Harrison
Bros. & Co., Inc.. of Philadelphia, the stockholders agreed
to accept the offer made by the DuPont Company, of Wil-
mington, Del., and the paint firm became one of the
DuPont’s subsidiaries.

The sale marks the union of two of the oldest and best
known manufacturing firms in the country. The Harri-
sons date from 1793 and the DuPonts from 1802. The
transfer to new owners will bring no radical change in
the conduct of the paint business. This will be con-
tinued by the new owners and the products hitherto
turned out by the Harrisons will continue to be made by
virtually the same organization.

Ixpansion is expected in the manufacture of paints
colors, varnishes and pigments as well as chemicals, for
the DuPont interests will bring to the new organization
resources and experience that will increase the efficiency
of the paints.

The paint and varnish business is no new industry for
the DuPont organization. It already manufactures, and
has on the market, a number of enamels, lacquers and
similar articles. It also manufactures very large quanti-
ties of the basic materials used in the manufacture of
raints and dyes. Benzol, wood oil, fusel oil, naphtha,
cthyl and a great many other products have been produced
by the DuPont plants and have been on the market for a
leng time.
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The present Harrison plant on Gray's Ferry road, on
the Schuylkill River, covers 40 acres, on which there are
80 buildings. Notable among these is a model lead plant
with annual capacity of 10,000 tons. The demand for
chemicals since the war has caused the company to or-
ganize the Mantua Chemical Co, whose works are at
Paulsboro, N. J., on a tract of 250 acres, through which
flows Mantua Creek, giving access to the Delaware River.
The company also owns a plant at Sixth and Jackson
streets, Camden, N. J.; and a pyrites mine in Virginia.

The price paid by the DuPonts is $5,700,000 in cash,
the purchasers assuming all the outstanding obligations
of the company.

The business will be conducted by a new Pennsylvania
corporation to be known as Harrisons, Inc., a charter for
which has been applied for. The incorporators are Lam-
mot DuPont, Dr. Charles L. Reese, and Charles A. Meade,
of the DuPont Company; A. R. Glancy and Wm. Richter,
secretary of the Harrison Company.

Adjusts Differences on Varnish Drying
Patents

Patent differences on the use of heated and moistened
air in the drying of varnish on automobile bodies and
other articles, has been adjusted between the Wenborne-
Karpen Dryer Co., Chicago, and the Standard Varnish
Works. New York, whereby the latter becomes a licensee
under the Wenborne-Karpen company’s patents. The
process covered is largely used in the automobile industry
in facilitating the finishing of varnished body jobs. Sev-
eral car manufacturers, among them the Packard Motor
Car Co. and the Cadillac Motor Car Co., both of Detroit,
are alrcady licensecs. .

Varnish possesses the peculiar property of drying quick-
est when in air that not only is warm, but is moist, and.
the Wenborne-Karpen company claims that its patents
basically cover not only the apparatus but the process
itself, now almost universally used in the quick drying of
varnish and other siccative coatings. The claim is that
the patents cover any process in which these finishing
materials are dricd by means of heated and moistened
air, regardless of the apparatus used for heating and
moistening No attempt is to be made, however, to render
this an exclusive method, the company stating that it
will continuc to make rights under the patents available
to everybody, on payment of a moderate license fee.

Dey Electric to Be Built at York, Pa.

J. W. Guthrie and H. W. Hayden are preparing a fac-
tory at York, Pa., for the manufacture of the Dey electric
car. This car, which will be fitted with the patented axle
and motor system invented by D. Steinmetz, of the Gen-
eral Electric Co., it is understood, will be the lowest
priced electric car on the market. The makers expect to
have the car on the market late in the spring.

New York Police Department Adds Electrics

The New York Police Department, guarding against
possible shortage of patrol wagons should the government
call for gasoline vehicles, has added four electric patrols
to its service. The cars used have shown their ability to
do better than 100 miles a day under pressure, and the
first one of this description owned by the city is still in
use after ten years of service.
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The American Six

The American six, made by the American Motors Corp,
Plainfield, N. J., is a car of strong distinctiveness pro-
duced under the supervision of Louis Chevrolet. As a
driver of many years’ standing, Chevrolet is well able to
appreciate the many things that go to providing the owner
of a car with real contentment; he knows just what gives
annoyance when neglected, and the car itself is proof of
the extreme practicalness of its engineer.

The price of $1.285 is sufficient to enable great care to
be given to detail in addition to providing the best of
main chassis units; it permits the body to be nicely furn-
ished, well upholstered, and thoroughly comfortable;
most of all, it allows the engineers to make their own de-
signs wherever they feel that they cannot purchase a stock
article as good as they could make it.

As an example, the engine is specially designed for the
car, though the gearset and the axles are stock products.
The frame is one of the strongest and most rigid of any
‘car in its class. and all the brackets, spring hangers, etc.,
are secured with particular care. It is a car which ought
never tp rattle or squeak and should be almost as good
after a year's hard use as when it was first turned out of
the factory. Weight has been studied also, and it is stated
that the finished car is very light for its power. )

The engine has the popular dimensions of 3x 5 in., and
is an L-head type without a detachable head, there being
large valve caps, those over each exhaust valve having
a substantial priming cock. As an example of detail, it
is noteworthy that the cylinder which carries the pressure
connection for the Carter fuel feced has a tee fitted in
the valve cap so that the advantage of a cock is not lost
even on’one cylinder. The accessories, such as the Gray
& Davis generator, ignition unit’ and starter, are grouped
around the cylinders with due regard for their accessi-
bility, the Zenith carbureter bolts right against the cylin-
ders, the gland of the water pump and the fan belt adjust-
ment are all within easy reach after lifting the hood.

Regarding the water pump, this delivers to the front
end of the cylinders, and one of the clever ways in which
weight has veen saved is here apparent. Saving weight
is largely a matter of making one part do the work of
two. so the water pipe which conducts the cooling fluid
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from the pump to the cylinders is a casting which also
serves to carry the fan spindle.

The cylinders are all one casting, but this does not
include any part of the crankcase, the latter being all of
aluminum, for lightness sake Platforms of aluminum
carry the electrical units, the Gray & Davis timer being
combined with the generator and the coil unit set along-
side it. The starting motor is also on a platform, where
it is well out of the water and dirt which would reach it
in a lower position. The electrical accessories are so

American Power Plant

mounted that they do not interfere with the accessibility
of the valve tappets, which are easily got at by removing
pressed steel covers.

The Borg & Beck dry disc clutch is used and this has
multiplying levers incorporated within it, so that a very
light pedal pressure is enough to release; at a guess, the
pressure is between 30 and 40 pounds only, and any woman
could operate the clutch without the least difficulty. The
accelerator pedal also has an easy action, and the gear-
shift lever is brought to a position within a natural grasp-
ing reach, so that. changing from. one gear to another is
about as easy as it could be. The brake lever is placed
far enough from the gear lever to prevent any possibility
of a mistake, but near enough to be within equally easy
reach.
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Geared 4 5/12 to 1 on high the American six is able to
tackle most road conditions on high, but the facile gear-
shift is a great advantage when an exceptional grade is
encountered. There are, of course, three speeds, and the
gearset itself is very compact, being as light as possibly
consistent with ample strength. Back of the gearset there
is a tubular propeller shaft with two universals carrying
the drive to the Salsbury rear axle, upon which the brake
equalizers are mounted, this again eliminating an assembly
which would otherwise have to go upon the frame as a
separate part. From the hand brake lever a single,
straight rod goes right to the back axle without any other
frame attachments, from the brake pedal there is a rod
to a swinging lever depending from a cross member, and
then another rod to the axle, the reason for using the
lever hung from the frame being to give the brake a
smoother action, as Hotchkiss drive requires the brake
rod to be pivoted at the proper place.

The rear springs are semi-elliptic, of ample length and
width to give easy riding, and they are underhung, passing
beneath the rear axle. For steering, ease of action has
been obtained in two ways. First, the front axle is set

American Motors Progressive Production

on the springs at an angle, providing a natural castering
action which is just enough to give a “feel” to the wheel,
and, second, the steering gear itself, a Lavigne, is well
provided with antifriction bearings.

Having a 122 in. wheelbase, there is plenty of room
for the five-passenger body, which is the standard type
and the only one that will be made at present. It is up-
holstered in leather and finished in dark blue. There is
a good deal of polished woodwork, notably on the cowl
board and back of the center cowl. Upholstery material
and stuffing have not been skimped, with the result that
very comfortable seating is provided.

On the cow!l board all the instruments have been
grouped together in a single assembly, the specdometer,
ammeter, etc., all being in one unit. In conncction with
this there appears onc of the little details that typify the
car. It is well known that on most cars the position of
the fuses which protect the battery is somewhat obscure.
The American six has one main fuse protecting all cir-
cuits, the lamps, the ignition, and the horn, and this fuse
sets in little clips above the speedometer dial on the cowl
board plate. This means that should it blow, a new one
can be slipped in instantly, without anything to undo.
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Also the fuse makes a safety switch, since the driver can
pull it out and put it in his pocket on leaving the car, and
then no electricity can be drawn from the battery for any
purpose.

Equipment includes 32 x 4 in. tires, a spare rim, mounted
on a particularly stiff rear carrier, and all the usual acces-
sories.

Dealers who are thinking of making a change in their
agency arrangements will do well to write the American
Motors Corporation, 141 Broadway, New York City.

Goodyear to Build Large Hall for Employes

The announcement of a $450,000 building, to be known
as Goodyear Hall, in which to house the rapidly increas-
ing educational, social and athletic activities of the Good-
year Tire and Rubber Co., Akron, O., has just been made
by the directors of the company.

The company believes that workmen, as a rule, are
better off if they remain associated with one organization
than if they should constantly change positions from one -
company to another. So the prime reason for the new

hall is the desire to offer to all employes the
greatest facilities for their mental, physical
and social betterment, and at the same time
cement their relations to the company.

One of its promising features is an im-
mense gymnasium for all kinds of indoor
athletics requiring a large assembly hall. It
is to have a seating capacity of 5,000, with
all stage and assembly hall facilities. Ad-
joining will be a swimming pool ranking in
every respect with the best in the country.

Another feature is an auditorium with a
seating capacity of 1,400, arranged with par-
ticular reference to accoustic properties, to
be used for sales and factory conferences,
theatricals and entertainments.

Provision has also been made for the hous-
ing of the company’s factory school and
the offices of the numerous Goodyear socie-
ties. In the basement there are to be in-
stalled bowling alleys, shower baths, locker

rooms, rifle range, checkrooms and handball courts.

The new Goodyear Hall is for the use of all employcs—
in factory, office and outside organization. Building ope-
rations are to begin immediately and pushed to an early

. consummation.

S. A. E. Summer Meeting

The summer meeting of the Society of Automobile
Engineers will be held the last wecek in June, 26-29, at
Ottawa Beach Hotel, on Lake Michigan. Ottawa Beach
Hotel is located on the east shore of Lake Michigan about
100 miles across the lake from Chicago. It is within six
miles of Holland, Mich., and close to Grand Rapids.

With the society membership embracing three addi-
tional arms of the automotive industry it was necessary
to sccure larger accommodations than the boat afforded
and also space where it would be possible to hold several
sessions at the same time such as can only be done at a
hotel given over exclusively to the engineers. Ottawa
Beach will afford facilities for holding separate sessions
when neccessary for automobiles, trucks, aeroplanes, trac-
tors and motor boats.
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How Truck Tire Equipment Is Selected

Tire equipment for trucks is largely made by advice of

tire manufacturers after learning the weights of the ma-’

chines and the capacity loads to be carried. This subject,
says Motor Truck, is especially interesting to analyze
because of the obvious difference in judgment as to what
had best be used for trucks of varying capacities. To
consider this briefly is really essential, and in this con-
nection the following tabulation, which shows the maxi-
mum loads that ought to be carried in service by different
sizes of tires is very interesting:

‘Width Singie Tires

IO‘l ur: Di l f tire in inch ‘.\ili]les

n inches —————Diameter of tire in inches—«—————— per hour

32 34 36 38 40 42

2 450 475 500 525 550 575 20
244 670 710 750 790 830 870 20
3 900 960 1,000 1,060 1,100 1,150 20
3% 1,130 1,190 1,250 1,310 1,370 1,430 18
4 1,360 1,426 1,500 1,676 1,650 1,725 16
5 1,800 1,900 2,000 2,100 2,200 2,300 14
6 2,250 2,376 2,600 2,626 2,760 2,875 12
7 2,700 2,850 3,000 3,150 3,300 3,450 10
‘Width Dual Tires

of tire ‘4 in fnel M}illes

in inches ———— —Dijameter of tire in inches—————— per hour

32 34 36 38 40 4!

2 1,125 1,188 1,250 1,312 1,375 1,438 18
2% 1,676 1,775 1,875 1,975 2,076 2,175 18
3 2,260 2,37 2,500 2,625 2,760 2,875 16
315 2,825 2,975 3,125 3,275 3,425 3,675 14
4 3,376 3,560 3,750 3,940 4,125 4,310 13
5 4,500 4,750 5,000 5,250 5,600 5,750 12
6 5,625 5,940 6,250 6,565 6.875 7,190 10
7 6,760 7,125 7,500 7,875 8,250 8,625 10

As an illustration of tire equipment the truck specifica-
tions of 30 different manufacturers who build 2, 3}4 and
5 ton trucks have been taken, and of these 30, 25 build
two-ton trucks, 22 build 3V;-ton trucks and 19 five-ton
trucks. Of the two-ton machines seven have 34x4 in.
single tire equipment for the forward wheels, and 17 use
36 x 4 in. single tires. Of this 25, 14 fit their trucks with
36 x4 in. dual tires. The forward 24x4 in. single tires
have a combined load capacity of 2,850 Ibs.; the 36 x 4 in.
single tires have a combined load capacity of 3,000 Ibs.;
the 36 x 4 in. dual tires have a combined load capacity of
7,500 lbs. The trucks having either equipment have a
total load capacity of 10,350 or 10,500 Ibs. Allowing 4,000
Ibs. for the load this leaves 6,350 or 6,500 1bs. for the weight
of the chassis and body, showing that while tires are ample
for full loads there is but very little margin for excess
freight.

Very Small Margins of Safety in Truck Tires

Of the 22 different makes of 34-ton trucks, 20 of them
have 36 x5 in. single front wheel tires and 14 have 35 x5
in. dual, and five have 40 x5 in. dual rear wheel tires.
Considering these from the same aspect the front tires
have a combined load capacity of 4,000 Ibs. and the rear
tires have load capacities of 10,000 and 11,000 Ibs. respec-
tively.
either 14,000 or 15,000 Ibs., and allowing 7,000 1bs. for the
rated load, this leaves 7,000 or 8000 Ibs. for the weight of
the chassis and body. Here again is a comparatively
small margin of safety for the tires.

Of the 19 manufacturers of five-ton trucks, eight install
36 x 5 in. single tires on the front wheels, and nine install
36 x 6 in. single tires. Eleven of the 19 use 40 x 6 in. dual
tires on the rear wheels. The front tires of the trucks
have either 4,000 or 5,000 lbs. toad capacity, and the rear
tires 13,750 load capacity, so that the total permissible
weight on them by the tire ratings is either 17,750 or
18,750. With a rated load of 10,000 Ibs., this allows 7,750
or 8750 for the chassis and body. One will observe that
there is even a smaller margin of safety for the tires.

The statements made are not reflections upon the manu-
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Thus the trucks have total load capacities of.

facturers of the trucks, for the figures prove that they
have made sufficient provision for the loads the machines
are rated, but in no instance have they tired the wheels
so generously that an owner is justified in carrying auy-
thing in excess of the normal freights. No claim is made
that the loads must be exact, although there is little doubt
that better results would obtain were the freights weighed.
To better emphasize the figures that have been given they
are tabulated in this manner:

Two-Ton Trucks—Front Tires
34x3

34x4 36 x4
1 7 17
3% -Ton Trucks—Front Tires
36 x ¢4 36x5 38x5
1 20 1
Five-Ton Trucks—Front Tires
36 x5 36x6 38x5 38x6
9 8 1 1
Two-Ton Trucks—Rear Tires
341 x 3D 34 x 4D 36 x 35D 36 x 4D 36x6 36 x 7
3 1 3 14 2 2
3/4-Ton Trucks—Rear Tires
36 x 4D 35 x 5D 38 x 4D 40 x 5D
2 14 1 5
Five-Ton Trucks—Rear Tires
36x5D 36x6D 38x5D 40x6D 42x5D 40x5D 42x6D
2 2 1 11 1 1 1

From examination of these tables one will find that there
are cquipments smaller and larger than those that have
been stated as generally representing the industry. No
average or standard equipment can be specified, but the
statement can be accepted without question that the 30
different manufacturers whose machines are referred to
in the above tabulations can be regarded as representative
from every point of view.

No question can be raised as to the position of the
tire manufacturers. They ratc the tires they produce with
reference to load and speed capacities, and they guaran-
tee them fully. The tires will endure, and they will as a
rule considerably exceed the guarantecd mileages if used
with anything like reasonable care. But they are not de-
signed to be overloaded, and the owner who sanctions
overloading cannot complain if the tires wear quickly and
are destroyed because they are worked beyond the capa-
cities for which they were intended.

The statement may be interpolated here that with very
rarc exceptions do the owners require their drivers to
carry normal loads. There is seemingly the belief that
an excess of load is “cheating” the manufacturer of the
tire, because of the guarantee. But there is no question
that those who belicve they are getting something for
nothing are paying for everything they get.

Improving the Sparton Horn

Col. Wm. Sparks, president of the Sparks-Withington
Co., Jackson, Mich., has been giving attention to better-
ments in the Sparton horn, according to recent patents.

In one of the inventions provision is made for modify-
ing the tone of the horn, either by an adjustment at the
end of the motor shaft or by varying the position of the
motor field. By this means the motorist may warn his
friends and neighbors of his coming in high C, middle G,
or otherwise, as suits his individual fancy. In another
patented improvement the position of the motor with
respect to the diaphragm is rendered adjustable without
interfering with the action of the instrument, the purpose
being to adapt the construgtion to such odd corners about
the chassis as manufacturers sometimes select for the
horn.
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Chauncey Thomas & Co.’s New Home

Chauncey Thomas & Co., who have been in business
since 1862, being the first carriage builders in Boston, are
‘now located in their new building in the heart of the
automobile district, on Blandford street, between the two
principal highways of Boston. Beacon street and Com-
monwealth avenue.

The building is four stories with concrete basement, and
is fire proof, with sprinklers throughout. The basement
is used for blacksmith and machine shops, also boiler
room On the first floor is the office. a:sembly rooms and
storage for finished work. The second floor has the up-

holstery and body building department. The third floor
is used on onc end for the aluminum metal workers' de-
partment. The balance of the floor is used for the paint
shop. on one side of which there is a baking oven where
all japanning is done. On the top floor are the finishing
rooms.

A feature about the paint shop and its finishing rooms
is the special ventilating apparatus to crecate a current
of air so necessary in most paint departments. The entire
plaut is operated by electricity and each department is
run by separate power which is a great saving over the
method employved in the old factory at Chestnut street,
and which was entirely destroved by fire. A 25 ft. freight
clevator and an electric A. B. C. passenger clevator for
the convenience of customers has been installed.

0. H. Schildbach. a body builder of New York, and a
graduate of the New York Technical School, has been
vice-president of the corporation for ten ycars, and has
been eclected president since January 1 this year. The
company enjoys the reputation of building the finest of
custom work.

Wire Wheel Corp. Buys Houk Co.

The Wire Wheel Corp.. recently formed with $2,000,000
capital by a syndicate in which Bertron, Griscom & Co.
and Jamieson, Houston & Graham, Inc., were active, has
purchasced the entire Houk wire wheel interests, covering
both the George W. Houk Co. and the Houk Wire Wheel
Corp.

John 1. Alvord, president of the Standard Co., Tor-
rington, Conn., the Splitdorf Illectrical Co. and the Hen-
dee Mig Co.. heads .the new concern, with George W.
ITouk and R. E. Griscom as vice-presidents, and S. A.
FFahnestock, secretary and treasurer.

Negotiations, it is stated, are now under way with other
wire wheel makers with a view to issuing licenses.

The East Springfield plant of the Hendee Mfg. Co.,
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covering 104 acres and 175,000 ft. of manufacturing floor
space, has been acquired, and will produce wire wheels
for high-priced cars and also develop wheels for low-
priced cars.

The Houk plant at Buffalo will be increased in capacity
by 100,000 sq. ft., work on the addition starting May 1,
and the production of Houk wheels will be greatly in-
creased.

British Car Makers Want Protection

The British motor car manufacturers are not content
to depend upon the patriotic spirit of the British subjects
for patronage, but favor the protective tariff as the most
efficient means of barring the American product after the
war is over. The commandeering of the English motor
car plants by the government has permitted American
manufacturers to gain a strong foothold in the British
Isles, as well as in the colonics, and the fear that they
will become so firmly entrenched in these markets as to
cripple the British motor industry has started agitation
to secure some form of tariff protection to “discriminate
against the imported products.

Wheel Tax on All Omaha Vehicles

A wheel tax designed to produce $50,000 per year for
repairing pavements, has been passed by the city council
of Omaha, Neb., and is now in effect. The ordinance re-
quires every vehicle using the public streets, whether
horse-drawn or motor, to carry a city license. The fee is
graded according to the horsepower of the vehicle. The
tax on horsc-drawn vehicles will run from $1 to $6 per
vear. That on’ automobiles will be from $2 to $12, and
on trucks from $4 to $20. In case the manufacturer or
dealer places no power rating on the car, the tax will be
$5 for cars and $7 for trucks.

To Secure Rubber Matting to Metal

Rubber matting may be sccured to metal surfaces by
using a cement made by dissolving flake shellac in alcohol
to form a thick syrup. Several thin coats, carefully ap-
plied. should be given to each surface, and the first should
not be allowed to get quite dry before another is applied.
Press the rubber carefully upon the metal, and, by the
use of a piece of board and rather heavy weights, keep
the two surfaces pressed together for about 24 hours.
Where linoleum is used as a floor covering for cars, a
coating of linoleum cement applied once a week, or at
slightly longer intervals, will ensure its practical inde-
structibility.

Marlin Arms Buys Mayo Radiator Co.

Iuterests identical with the Marlin Arms Co. have com-
pleted the purchase of the Mayo Radiator Co., of New
Haven, Conn., and will continue it as a separate concern
and under its present name, but with greatly enlarged
capital and other facilitics. The same interests recently
bought the Standard Roller Bearing Co. and the Rock-
well-Drake Co.

Dort Capital Trebled

The Dort Motor Car Co., Flint, Mich., has increased its
capital stock to $1,500,000. It was formerly capitalized for
$500,000.
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Gas Economizer and Carbon Remover

The Esta Water Auxiliator, gas economizer and carbon
remover, is an automatic no-cost fuel device. The engine
suction, causing a vacuum in the container, draws numer-
ous currents of air through the water in the device, gen-
erating a completely
humidified air or
water  vapor (mot
liquid water or steam)
which is drawn into
the intake manifold.
It there combines
with and completely
vaporizes the gaso-
line, forming a damp-
er mixture. This mix-
ture is then intro-
duced into the com-
bustion chambers,
where  the  water
vapor is converted into live steam on the ignition
stroke, insuring a more powerful and sustained power
stroke, an additional supply of oxygen, complete com-
bustion of gasoline and automatic elimination of car-
bon. In brief, this device, by introducing a humidity or
water vapor into the motor duplicates the conditions of
a damp day. By generating a live steam in the motor after
the ignition stroke, it decomposes and blows out the car-
bon while the car is running. It is manufactured by the
Esta Water Auxiliator Co., 1916 Broadway, New York.

Plan Big Addition to Quartermaster’s Auto
Plant

A great automobile plant will be established in connec-
tion with the Jeffersonville, Ind., quartermaster’'s depot
if Congress grants an appropriation of $100,000 which has
been requested. The money is needed for additions to the
present plant, ample land being available. The plant is
intended to take care of the great number of motor trucks
which the army will need, building of bodies and, if neces-
sary, of complete trucks. It is also to be used for the
repair of trucks sent in from the field.

C. P. Winslow a Director of Forest Products
Laboratory

Announcement is made by the Forest Service of the
appointment of Carlile P. Winslow as director of the For-
est Products Laboratory, at Madison, Wis,, to succeed
Howard F. Weiss, whose resignation takes place April 1.

Mr. Winslow was graduated from the Sheffield Scien-
tific School of Yale University in 1905, and entered the
Forest Service in 1908. He is an expert on wood preserv-
atives and has done considerable research work on this
and allied lines.

Kansas City Convention Dates

For the twenty-ninth time Kansas City was chosen as
the meeting place for the Western Retail Implement, Ve-
hicle and Hardware Association. The action was taken
by the directors and the date was set for January 15, 16
and 17, 1918. A committee was named, consisting of rep-
resentatives from Kansas, Missouri and Oklahoma to con-
fer with the agricultural colleges regarding expansion
work. '
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J. M. Studebaker, Jr., Succeeds Father

At the annual directors’ meeting of the Studebaker Cor-
poration held in New York, April 3, J. M. Studebaker,
Jr., was elected a director, to succeed his father, J. M.
Studebaker, Sr., deceased.

The board organized for the coming year with the same
officers. The office of honorary president, which had
been held by J. M. Studecbaker, Sr., was left unfilled.
The finance committee is composed of Messrs. Fish, Ers-
kine, Hanch, Heaslet, and G. M. Studebaker. The execu-
tive committee is composed of Messrs Fish, Delafield,
Erskine, Goldman, LLehman, and G. M. Studebaker.

Wage Increases to Steel Workers

During the past 15 months the United States Steel Co.
has increased by 46 per cent the wages of its men who re-
ceive below $2,500 a year. Four times in that period the
company has made an increase of 10 per cent. The latest
has just been announced and will take effect May 1, when
the workers will be receiving 46 per cent more than they
did only 15 months before. The increases were volun-
tarily made to keep step with the rising cost of living as
shown by the studies of the company.

Staggered Door in Willys-Knight Sedan

The Willys-Overland Co., Toledo, O., is now building
a staggered-door type of convertible sedan body on its
Willys-Knight Four chassis to sell at $1,950. The doors
are placed so that passengers enter in the middle of the
car giving unobstructed passage to seats, while the driver’s
door is at the front on the left side, allowing him to enter
or leave without interfering with others in the car. Up
to this time the convertible sedans were equipped with
doors on each side in the middle of the car.

N. A. C. C. Men on Industrial Board

Charles Clifton, president of the National Automobile
Chamber of Commerce, and John Willys have become
representatives of the N. A. C. C. on the National Indus-
trial Conference Board. which is composed of national
organizations of manufacturers for the consideration of
matters affecting industrial development. This body has
also been organized with a view to presenting to the public
and legislative bodies the business man's side of important
questions.

Harry Tipper to Manage The Automobile

Harry Tipper, for nine years advertising manager of
the Texas Co., has resigned to become manager of The
Automobile, which position he assumes May 1. At the
present time, in addition to having charge of the adver-
tising department of the Texas Co., which he created nine
years ago. Mr. Tipper is president of the Advertising Club
of New York City and is a past president of the Associa-
tion of National Advertisers,

Fageol Cars Temporarily Withdrawn
Owing to heavy government requirements for the Hall-
Scott aviation engine, the Fageol Motors Co., of Qakland,
Cal., has withdrawn from present activity and will- make
no deliveries until a more favorable opportunity.
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Fourth Annual Entertainment, Sheldon Relief Association, at Y. M. C. A. Hall, Wilkes-Barre, Pa.

Sheldon Relief Association’s Annual
Entertainment

The fourth annual entertainment and social of the Shel-
don Relief Association was held Saturday night, March
24, at the Y. M. C. A, Wilkes-Barre, Pa., about 1,700
of the employes and members of their families attending.
J. Fred Armstrong, secretary of the company presided as
chairman of the meeting, and delivered the address of
welcome to the employes and the members of their fami-
lies.

L. M. Holdsworth, president of the Sheldon Relief As-
sociation, read the annual report of the association, which
showed the finances to be in a very prosperous condition.

Thomas H. Atherton, president of the company. made
an address in which he expressed his admiration for “men
who do things,” as he termed the producers. He dwelt
upon the necessity for mutual helpfulness which makes
for mutual dependence in industrial and other branches
of our national life.

(Gieorge M. Wall, vice-president and general manager
of the company, in his address, reminded the employes of
their tasks in the event of war and pointed out that the
industrial workers of the nation would play a large part
in carrying on the war to a successful termination. He
said that honor and glory in war times are not alone for
him who shoulders arms and marches away, but also for
the workers producing the sinews of war.

Oppenheim’s orchestra of ten pieces furnished music,
and William J. Delaney led the assemblage in singing the
Star Spangled Banner. An excellent program of enter-
tainment was presented by Miss Nora Lowery, Calvin M.
Davis. Alovsius Kane. Tames Evers. Edgar Edwards and

Thomas Collins. A feature of the entertainment was a
demonstration by the Sheldon First Aid team of which
the following are members: Richard Jordan, captain;
Geo. Marshall, subject; Alex Rowe, Frank Robinson,
Geo. Hemstrect, Thos. Crowe, Ernest Cary, and Robert
McCutcheon.

The committees in charge had as members the follow-
ing: Howard Davis, William Delaney, John Marshall,
Patrick O'Day, Harry l.eavy and George Hemstreet.

Motion pictures and refreshments followed the enter-
tainment.

Wants Low-Priced Cars Manufactured

The Manufacturers' League of America, Inc., 116 Broad
street, New York City, is looking for a manufacturer who
will turn out low-priced cars for the export trade. Marco
Aurelio Herradora, general manager of the company,
states that the machine should cost between $300 and $400
and that an initial order for from 50 to 100 cars would be
placed. The company has numerous branches in Central
and South America and Spain, and would sell the car
under its own name.

Autos in Transit Need No License

The French government has decided that it will not be
necessary to obtain a French import license in the case
of goods specified in the list of prohibited imports, when
such articles are to pass in transit through France, either
by parcel post or otherwise, or are to be transshipped in
a French port en route to some other country. This
concession is not extended, however, to articles that are
to he warehonsed in France.
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Truck Builders

Commerce Motor Car Co, Detroit, has raised the prices
of its standard models $100.

Union Motor Truck Co., Bay City, Mich., has increased
its capital from $15,000 to $30,000.

Republic Motor Truck Co., Alma, Mich., has increased
its capital from $1,312,500 to $1,500,000.

Biggam Trailer Corp. has purchased a factory building
at Owosso, Mich, and will manufacture automobile
trailers.

Menominee (Mich.) Motor Truck Co. is preparing to
build additions to its plant in order to handle increasing
business.

Duplex Truck Co., Lansing, Mich., will build a plant
to cost $1,000,000 on a 15-acre tract. The first unit will be
600 ft. long.

Niles (0.) Car & Mfg. Co., making motor trucks and
cars for electric railways, has decided to discontinue the
manufacture of motor trucks.

E. T. Ross, of the Ross Engineering Co., Detroit, will

manufacture a light truck and has asked for bids on

parts and materials for 50,000 trucks.

Morcland Motor Truck Co., Los Angeles, Cal, has
closed negotiations for the purchase of a site on San
Fernando road, Burbank, for the erection of a new plant.

Stegeman Motor Car Co., Milwaukee, Wis., will have
50,000 sq. ft. of floor space when plant additions now in
the course of construction are completed, and will increase
its production of trucks.

Commerce Motor Car Co., Detroit, manufacturer of
motor _trucks, will build another addition, four stories,
100 x 300 ft., which will adjoin its factory buildings at
Solvay and Mackie streets.

Redden Motor Truck Co., Inc., has combined its New
York and Detroit offices with its new Chicago office.
Temporary headquarters have been established at 1442 S.
Michigan avenue, Chicago.

Motor Vehicles of Montreal, Ltd.,, Montreal, has been
incorporated with a capital stock of $20,000, by O. Le-
grand, G. Demers, L. E. Beauregard, and others, to manu-
facture motor trucks, automobiles, etc.

Equipment Motor Truck Co., St. Louis, Mo., has been
incorporated with a capital stock of $50,000, by H. J.
Dunker, S. M. Laithe and W. A. Yackey, Jr., to manufac-
ture and repair motors and motor trucks.

Glen Motor Truck & Trailer Co.,, New York, automo-
biles, trucks, trailers and tractors, incorporated with a
capital of $3,000,000. The incorporators are: A. W, Brit-
ton, H. B. Davis, S. B. Howard, New York.

Signal Motor Truck Co. of Canada, Ltd., Toronto, has
been incorporated, with a capital stock of $50,000, by John
S. McLaughlin, 18 Oriole Gardens; Frederick E. Earl,
267, Sherbourne street; Tames McFadden, and others.

H. J. Koehler Motors Co., Newark, N. J., has brought
out a new model styled K-1}4, which will supplant the
model K 1-ton truck. Between 2,000 and 3,000 trucks will
be produced by January 1, 1918. Deliveries are now being
made.

Kardell Tractor & Truck Co., St. Louis, Mo., has been
incorporated in Delaware with a capital of $1,000,000, to
manufacture trucks, plows and kindred machinery. H. W,
Kardell, J. C. Kardell and H. F. Fahrenkrog, St. Louis,
are the incorporators.

Miller Auto Sales Co., Grand Rapids, Mich., has been
organized to manufacture a truck to be called the Mil-
Ton. W. C. Miller is president and general sales manager
of the company, L. W. Coppeck, vice-president, and L. A.
Corcora, secretary and treasurer.

Krebs Commercial Car Co., Clyde, O., has been sold
to Massachusetts capitalists, including C. R. Dunbar, ot
Holyoke; C. H. Bowker, of Northampton; W. P. Dodge,
of South Lea, and J. B. Crockett, of New York. Louis
Krebs and Harmon Baynes retain their interests.

F. D. Truck & Auto Co. has been formed at Adrian,
Mich. It is the successor to the Forduplex Co. The
Duplex Motor Co., of Lansing, Mich., objected to the use
of the latter name although the Ford Motor Co. had given
its permission. The company is looking for a factory site.

United States Motor Truck Co., Cincinnati, O., has re-
ceived a running order for 20 five-ton trucks a month,
delivery commencing at once, the trucks to be used in
France by Parisian merchants whose vehicles have been
commandeered by the French government for war pur-
poses.

Pull More Motor Co., New Castle, Pa., is to be reor-
ganized with $10,000,000 capital stock. Money secured by .
sale of new stock will be used to finance the large plant
now building,.which is to be ready for use by June 1 and
will greatly increase the production of the Pull More
truck.

Dodge Brothers, of Detroit, have completed a few ex-
perimental models of the new light delivery car that they
will manufacture on a large scale in the near future. The
chassis is similar to Dodge stock touring car, only that
they have heavier springs, oversized tires and a shroud
flush with the windshield.

Famous Truck Co., Inc, St. Joseph, Mich,, capitalized
at more than $2,000,000, will erect a plant at once to man-
ufacture a light weight automobile delivery truck. The
company is backed by the MclIntyre Company, Ltd., Chi-
cago. Clayton Frederickson is general manager. Ma-
chinery will be ordered immediately.

Federal Motor Truck Co., Detroit, will increase the
prices of its standard models within the next 60 days.
The 1Y-ton truck, now $1,800, will cost $2,100, and the
314-ton model, now $2,800, will cost $3,000. The company
in the near future intends to bring out two new models—
a l-ton truck to cost $1,650, and a 5-ton truck to cost
$4,000.

Racine Motor Truck Co., Racine, Wis,, is being organ-
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ized with a capital stock of $500,000, to ercct a plant to
manufacture motor trucks, etc. Details are indefinite.
Charles F. and Fred H. Piggins, who have been engaged
in wagon, axle and spring manufacture at Racine for some
time, and Ira Miller, Los Angeles, Cal, are promoting the
enterprise.

Metropolitan Motors, Inc., New York City, W. C.
Mack, president, has started production on its new truck,
which will be known as the Mackbilt. Only one chassis
size will be produced, having a wheelbase of 115 in., with
a 333 x4y, four-cylinder engine, bevel drive, gear ratio
in high of six to one. Pnecumatic tires are used all around,
34x 4 front and 35x41% rear. It will sell for $895.

Body Builders

P AT

Irvin Robbins & Co., Indianapolis, manufacturer of
automobile bodies, has increased its capital stock from
$8,000 to $100,000.

Sales and advertising headquarters of the Springfield
Body Co. now are located in Detroit. The new plant there
is now in full operation.

Highland Body Mfg. Co., Cincinnati, has increased its
capital stock from $81,000 to $150,000, and will add to its
capacity at an early date.

Lang Body Co., Cleveland, O., capital $500,000, has been
incorporated by Elmer J. Lang, H Price, John A. Alburn,
Richard F. Edwards, and Cary R. Alburn.

Kelsey Wheel Co., Windsor, Ont., manufacturer of
bodies and wheels for automobiles, is contemplating mak-
ing additions to double its present capacity.

J. E. Brooks will have charge of sales for the Lehman
Mfg. Co., Cannelton, Ind., manufacturer of Lamco speed
bodies for Ford, Maxwell and Overland cars.

Gotham Auto Body & Painting Co., Inc., has been
organized in New York City; capital, $15,000. Incorpora-
tors: I. Gordon, P. R. DeBracke, I'. Nuncie.

C. V. Hill Co., Trenton, N. J., will manufacture auto-
mobile delivery bodies. This company has been manu-
facturing since 1890, specializing in refrigerators, etc.

Hughes & Curren Co., Inc., has becn organized at Roch-
ester, N. Y., to manufacture auto bodies, capital $3,000,
by W. H. Emerson, A. H. Hughes and H. S. Curren.

The Blaser Body Co., Fostoria, O., capital $50,000, has
been incorporated by Julius Schindler, Fred Wilson, Peter
J. Blaser, Henry Ockschim, Herbert Wilson and A. C.
Dumont.

E. L. Smith, Alma. Mich,, has purchased the building
formerly used by the Deal Buggy Works, at Jonesville,
Mich., and will manufacture auto truck bodies and other
automobile accessories.

Locke & Co., 218 W. 84th street, New York, manufac-
turer of automobile bodies, has acquired property at 56th
street and Avenue A for the erection of a four-story plant,
65 x 180 ft., to cost $100,000.

August Stedenfeld, 210 Camden street, Newark, N. ],
has organized a company to operate a local plant for the
manufacture of automobile and wagon bodies. William
Stedenfeld also is promoting it.

The metal department of the Central Mfg. Co, Con-
nersville, Ind., makers of bodies, was destroyed by fire
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recently, causing a loss of $150,000. William B. Ansted,
president, said the plant will be rebuilt at once.

Bay City Auto Body Co., Bay City, Mich., has purchased
a local plant formerly used for the manufacture of skew-
ers, and will move into it shortly. There is a main build-
ing 100 x 125 ft., a warehouse and storage sheds.

Field Mig. Co., which makes automobile bodies in Ionia.
Mich, has decided to move to Owosso. It will occupy
the plant there formerly used by the Owosso Carriage &
Sleigh Co., and will expand its output of bodies and parts.

C. R. Wilson Body Co., Detroit, has made arrangements
for the construction of a plant in Bay City, Mich, having
secured 43 acres of land. The new plant will be used for
woodworking only, and will increase the company’'s floor
space by about 160,000 sq. ft., giving a capacity of between
800 and 900 bodies daily. It is to be ready for use carly
in the summer.

Limousine Top Co., Lansing, Mich., has expanded for
the second time within a month by the leasing of 33.000
sq. ft. of floor space in the plant of the States Motor
Mig. Co. The company is also adding an extension which
will give the main plant a floor space of about 150,000
sq. ft. In two years the company has increased its capital
from $15,000 to $500,000 and its business has expanded in
proportion.

Darwin Hanauer, M E., has become chief engineer of
the Hal Motor Car Co., Cleveland. He will specialize in
the designing of custom-built bodies. Mr. Hanauer for-
merly occupied a similar position with the Baker, R. & L.
Co. and held the same position with the Daimler, Simplex
and Palmer-Singer companies. He was one of the pioneer
designers of modern types of roadster bodies, the disap-
pearing top, and a few other innovations in body building.

The Brown Auto Carriage Co., at East 32d street and
Superior avenue, Cleveland, O., is to increase its capital
stock to $750.000. Tt intends to build a body plant large
enough to take care of the vast volume of business which
has been going out of the city. The company was organ-
ized eight years ago and operated a small plant on the
West Side, doing a business of $10.000 the first year, and
has grown rapidly and at the present time the volume of
business has reached $150,000 a year.

Hayes-Ionia Co., of Ionia, Mich., maker of automobile
bodies sold by the Hayes Mfg. Co., Detroit, is to make
bodies in Grand Rapids, where the factory of the Nelson-
Matter Furniture Co. has been leased. Closed bodies will
be manufactured there, and many of the employes of the
Nelson-Matter company, skilled in fine woodwork, will
be employed by the Hayes-Ionia Co. in turning out its
finest bodies. The factory has 200,000 sq. ft. of floor space.
The present plant in Ionia will be maintained.

Parts Makers

T
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Empire Axle Co, Dunkirk, N. Y., has awarded contract
for an addition to its plant.

Ontario, Can., plant of the Kelsey Wheel Co., Detroit,
was damaged by fire with a total loss of $10,000.

Michigan Crown Fender Co.. Ypsilanti, Mich., has in-
creased its capital stock from $100,000 to $200,000.

W. K. Prudden & Co., Lansing, Mich., has changed its

—
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name to the Prudden Wheel Co.
wheels.

John Redmond and A. Hanshaw, Detroit, will establish
a factory at Lapeer to manufacture steel axles and wagon
tongues,

Kuenz Radiator & Sheet Metal Co., Toledo, O., has been
incorporated, with a capital of $50,000, to manufacture
automobile radiators. It is successor to the business of
Joseph Kuenz.

Hayes Wheel Co., Anderson, Ind., has placed an order
for $10,000 worth of machinery for its plant. The com-
pany expects to manufacture from 1,200 to 1,500 sets of
Ford automobile wheels daily.

Holland Demountable Wheel Co., capitalized at $20,000,
has been organized at Holland, Mich. Glen Thayer is
president, and C. H. McBride, secretary and treasurer.

United States Radiator Corp. is preparing to resume
manufacturing operations in its Detroit plant. It has been
closed for the last five years. The plant will give em-
ployment to 500 men and will be opened at capacity.

Armstrong Steel Spring Co., Flint, Mich., has changed
its corporate style to the J. B. Armstrong Mfg. Co. The
company suffered a loss by fire March 2 estimated at
$25,000, throwing out about 75 workmen temporarily.

Columbus (O.) Union Oil Cloth Co. will be incorpor-
ated with $500,000 capital stock and will take over the
plants of the Columbus Oil Cloth Co. and the Union Oil
Cloth Co. The capacity of both plants will be increased.

Auto Products Mfg Co. Cincinnati, has been incor-
porated with $12,000 capital stock by Clifford Greene and
others, to manufacture automobile parts Its present plant
is in Oakley, and tentative plans are under way for adding
a forging plant. Details will not be avilable for several
weeks yet.

The firm makes wood

Stewart-Warner Speedometer Corp., Chicago, has dis-
posed of its electric clock business, developed at the War-
ner Works in Beloit, Wis., to the Waverly Novelty Co.,
Pittsburgh, which will continue to manufacture the de-
vices at Beloit, under the direction of E M. Thompson.
For the present quarters will be leased from the Stewart
company, but later a complete plant will be equipped in
Beloit.

Car Builders

Maxwell Motor Co., Detroit, Mich., has purchased a
four-acre site at Windsor, Ont, and will erect a plant
there.

Hamilton Motor Co., Grand Haven, Mich., is preparing
its building for occupancy and will start operations within
a short time.

The Elgin Motor Car Corp., Chicago, is planning the
erection of additional factory buildings, which will triple
its floor space.

Ford Motor Co., Detroit, is increasing its capacity to
3,000 automobiles a day. In January, 2,616 cars were
turned out each working day.

Meteor Motor Car Co., Piqua, O., intends to increase
the capacity of its plant at an early date. A power plant
addition is one of the improvements nlanned.

States Motor Co, Kalamazoo, Mich,, will be reorgan-
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ized with a capital of $6,000,000. It will include the States
Motor Co. and the States Motor Car Mig. Co.

Reo Motor Car Co., Lansing, Mich., has acquired the
Gier Pressed Stecl Co.’s factory. It recently acquired the
old Bement plant, with a floor space of 44,000 sq. ft.

Pierce-Arrow Motor Co., Buffalo, has let contract for
erection of a four-story factory, 60 x 400 ft., at its plant
at Elmwood avenue and the New York Central Railroad
Belt Line.

Hackett Motor Car’ Co., formerly of Jackson, Mich.,,
has selected a site at Grand Rapids, Mich.,, and will
shortly begin the construction of a building. F. R. Roth-
well, Jackson, is secretary.

Darling Motor Co., Dayton, O., incorporated several
weeks ago, has acquired the buildings of the Wright Aero-
plane Co. and will fit them up for the manufacture of
automobiles. The Wright plant has been moved east.

Dodge Brothers Motor Co., Ltd., Windsort, Ont., has
been incorporated with a capital stock of $100,000, by John
F. Dodge, Horace E. Dodge, Frederick J. Haynes and
others, all of Detroit, Mich., to manufacture automobiles,
etc. It will establish a plant at Windsor, Ont.

International Motor Car Co., Allentown, Pa., has
awarded a contract for the erection of a one-story addi-
tion, 50 x 240 ft., to be used as an assembling plant. The
construction of two extensions, 50 x 54 ft.,, and 50 x 70 ft.,
has been completed, the first to be used for machine work.

Detroiter Motors Co., Detroit, which has a capital stoca
of $4,000,000, and is a recent merger of the Detroiter
Motor Car Co. and two manufacturers of motor car parts,
is planning to enlarge its factory space and install equip-
ment to produce 5000 cars a year. W. R. Bamford will
be president.

Barley Motor Car Co., Streator, Ill, will be moved to
Mansfield, O., where a new company has been organized
and incorporated with a capital stock of $1,000,000, under
the name of the Halladay Motor Car Co, to manufacture
pleasure cars. It will occupy the plant formerly used by
the Baxter Stove Co.

Holmes Automobile Co., recently announced to estab-
lish a plant in Canton, O., has been incorporated with a
capital stock of $2,500,000, and has elected the following
officers: Arthur Holmes, president and treasurer; C. H.
Rockwell, vice-president, and George W. Belden, secre-
tary. It will either build a factory, providing about 120,000
sq. ft. floor space, or will acquire a building now unoccu-
pied. Some machinery equipment will be purchased. For
the first yecar, at least, the plant will be used mostly for
assembling. The company will build its own engines,
having the castings made in a Canton foundry, but its
intention is to have other parts made outside.

Dodge Brothers Lose Suit Against Ford

Dodge brothers lost their fight in the Michigan legisla-
ture against Henry Ford over the retention of $2,000,000
surplus for expansion of the Ford Motor Co. The Dodge
brothers wanted this distributed as dividends to stock-
holders. The Scott bill to permit corporations to increase
their capital to $75,000,000 was reported out by the House
Committee without the Dodge amendment that corpora-
tions wishing to increase their capital must first distribute
one-third of the accumulated earnings amone stockhold-
ers.
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Death of J. M. Studebaker

J. M. Studebaker, famous manufacturer of carriages and
automobiles, passed away March 16 at his home in South
Bend, Ind,, at the ripe age of 84. He was the last of the
five brothers who established and built up the great Stude-
baker wagon and carriage industry. At the time of his
death he was honorary president of the Studebaker Cor-
poration, which succeeded the Studcbaker Bros. Mfg. Co.
a few years ago. _

J. M. Studebaker was the son of John Studcbaker, a
lineal descendant of Peter Studebaker, one of three broth-
ers who came to America from southern Germany in
1736 and settled in Pennsylvania. John Studebaker was a
blacksmith and wagon maker near Gettysburg, Pa., when
the decedent was born, October 10, 1833. Some ycars
later he bought a farm near Ashland, O., and besides
farming operated a blacksmith shop. In 1851 John was
induced to locate at South Bend, Ind., by his sons, Henry
and Clement, who had moved to that city, and engaged
in wagon making.

J. M. Studebaker accompanied his father to South Bend,
but remained there only a short time. In 1853 he and
others of South Bend, yielding to the gold lure, went in
a party to California. The trip was made overland in a
wagon supplied by the decedent as his contribution to
the expense fund. Arriving in California, he became ac-
quainted with a blacksmith named Hinds, who advised
him to give up the quest for gold and go to work for him.
This advice was followed, and for the next five years he
was employed in the Hinds shop, devoting his time largely
to the making of wheelbarrows.

In 1858 Mr. Studebaker returned to South Bend and
purchased the interest of his brother, Henry, in the busi-
ness of H. & C. Studebaker. Henry then turned his at-
tention to farming and later the two younger brothers,
Peter and Jacob, were admitted to the firm. The small
shop conducted by this firm was the humble beginning
of the great Studebaker wagon, carriage and automobile
business of today. J. M. Studebaker was actively con-
nected with the management of the institution from the
time he joined his brothers in 1858 until a few years ago,
when advancing age forced him to retire. He remained
on the board of directors, however, and in 1915 was chosen
honorary president of the corporation.

Mr. Studebaker was married in 1860 to Mary Jane Stull,
daughter of one of the pioneers of northern Indiana. He
is survived by Mrs. Studebaker, one daughter, Mrs. Fred-
erick Fish, and one son, J. M. Studebaker, Jr.

Death of A. P. Cleaveland

A. P. Cleaveland, for many years traveling representa-
tive of the Firestone Tire & Rubber Co., and connected
with that company almost from its inception, died in
IFlorida on February 28. Mr. Cleaveland was a familiar
figure at the conventions and exhibitions of the Carriage
Builders’ National Association. and his cheerful presence
will be sadly missed at future gatherings of that organiza-
tion.

Death of Pioneer Carriage Builder
Edwin D. Foster, who was 92 years old and had lived
in Elkhart, Ind., almost continuously since 1859, died
recently. Death was due to stomach disorder. He was
born in Granville, N. Y, in 1824, Mr. Foster. on his

April, 1917

arrival in Elkhart, had a blacksmith shop and later estab-
lished the Foster carriage works. Eight sons survive
Mr. Foster.

Goodrich Opens 37 New Branches

During the past month the B. F. Goodrich Rubber Co..
Akron, O., has opened 37 new stores in various parts of
the country, in ordcr to facilitate the distribution of Good-
rich products. The stores arc part of a largc-scale system
of merchandising now being establi:hed by the company
No less than 125 such establishments are to be opened
before the system will be complete.

STATEMENT OF THE OWNERSHIP, MANAGEMENT, ETC..

REQUIRED BY THE ACT OF CONGRESS OF AUGUST 24, 1912,
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State of New York,
County of New York. ss.

Before me, a Notary Public in and for the state and county
aforesaid, personally appeared G. A. Tanner, who, having been
duly sworn according to law, deposes and says that he is the
Business Manager of The Hub, and that the following is, to the
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ship, management, etc., of the aforesaid publication for the date
shown In the above caption, required by the Act of August 24, 1912,
embodied in section 443, Postal Laws and Regulations, to wit:

1. That the names and addresses of the publisher, editor, man-
aging editor, and business manager are:

Publisher, Trade News Publishing Co., 26 Eln1 St., New York, N. Y.
Editor, G. A. Tanner, 25 Elm St., New York, N. Y.

Managing Editor, none.

Business Manager, G. A. Tanner, 25 Elm St., New York, N. Y.

2. That the owners are: (Give names and addresses of individual
owners, or, if a corporation, give its name and the names and
addresses of stockholders owning or holding 1 per cent or more of
the total amount of stock.)

Trade News Publishing Co., 256 Elm St., New York City,
Estate of Joseph H. Wright, Tom’'s River, N. J.

G. A. Tanner, 26 Elm St., New York, N. Y.
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(My commission expires March 30. 1918.)

WANTS

Help and situation wanted advertisements, 1 cent a
word; all other advertisements in this department, 5 cents
a word; initials and figures count as words. Minimum
price, 30 cents for each advertisement.

Wanted—Copies of The Hub of May and July, 1916.
Must be in good condition Address Trade News Pub-
lishing Co., corner Elm and Duane streets, N. Y. City.

PATENTS

Patents—H. \WW. T. Jenner, patent attorney and me-
chanical expert, 606 F St., Washington, I.. C. Established
1883. I make a free examination and report if a patent
can be had and exactly what it will cost. Sen- for circular.

FOR SALE

For Sale—“Motor Body Work for Commercial Cars,”
a new text voox Gealing with the construction of all types
of bodies for business purposes. Contains also six work-
ing drawings and a glossary of technical terms, together
with diagrams and sketches. Price, $1.20 net; by post,
$1.56. Orders should be accompanied by remittance.
Cooper’s Vehicle Journal, Ltd.,, 19 Garrick street, Long
Acre, London, England. .
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'MACHINEBRONZE

CARRIED IN STOCK FOR YOUR CONVENIENCE
BY OUR DEALERS
CORED BARS

From % in. . D.x1 in. O. D.to 2% 1. D.x4% O. D. by % in.; 12 in. long.

SOLID BARS
| From ¥ in. dia. to 4% in. dia. by ¥ in.; 12 in. long.

ACHINEBRONZE IS MADE TO FORMULA ESTABLISHED SOME YEARS

AGO AS A STANDARD FOR AUTOMOBILE AND MACHINERY CON-
STRUCTION AND REPAIR AND IS RECOMMENDED AS THE BEST GENERAL
PURPOSE BRONZE ON THE MARKET

Ask us for the name of the dealer in your city who can ship these sizes at once

LUMEN BEARING COMPANY, BUFF ALO

? L 3 00 0

O
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Yoder Sheet Metal Machlnery

Our line of Auto Sheet Metal
Working Machinery is efficient
in every detail.

Every machine is constructed
with the objective of producing
perfect results at a minimum
cost of material and labor.

The Yoder Company guaran-
tees its machinery to produce
results satisfactory to the pur-
chaser.

We are glad to consider your
Sheet Metal Machinery needs,
as well as your requirements for
special machines.

If you are thinking of making
your own sheet metal parts or
producing sheet metal products
for the trade, get in touch with
us at once. We can save you
money and furnish a most satis-
factory and complete equipment.
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Catalog and prices furnished on

THE YODER COMPANY
Engineers Building CLEVELAND, OHIO
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Magneto Housing
Cast in One Piec

Base

Acme Die-Ca
Accuracy Guar

Aluminum or White Mewa: Anoys

Acme Aluminum Die-Castings are a step in advance of
anything heretofore done in this line. The Acme Patented
Process permits higher daily produciion, better finish and
a more consistent and accurate prcduct. Metals used are
substantially similar to Standard No. 12 Alloy containing
92 per cent aluminum and 8 per cent copper. Tenslle
strength about 20,000 1bs. to the square inch.

The service of our experts is at your command. Send us
moiels or prints for estimate.

Detroit—

176 Federal St. 866 W
Philatemar s l5 oodward Ave.

Cag0—
‘Widener Bldg. 549 Wash. blvad

CANADIAN DISTRIBUTORS:
Lyman Tube & Supply Co., Ltd., Montreal
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Meet me at the Tuller for Value, Service, Home Comforts

NEW

HOTEL TULLER

Detroit, Michigan

Center of business on Grand Circus Park. Take Woodward
car, get off at Adams Avenue.

ABSOLUTELY FIREPROOF
200 Rooms, Private Bath, $1.50 Single, $3.00 Up Double

200 M « 900 o+ 300
100 “ . " 2‘50 o 4‘00 . ..
100 - “3.00t05.00" 450 -

Total, 600 Outside Rooms
ALL ABSOLUTELY QUIET

Two Floors—Agents’ New Unique Cafes and
Sample Rooms Cabaret Exellente

=
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DISTINCTIVE BODIES

For Landaulets
Limousines
Sedans
Coupes
Roadsters
Touring Cars

Limousine body on Packard chassis. Note ti.e plcasing effect of the speclal streamline cowl

-

The Home of Bela Bodies

The above is one view of our Framingham Factory which is used for the painting, trimming and assem-
bling of our bodies.

Our new 200x 150 ft. building is under construction now, and will be ready for use in a couple of months.
In this new shop our bodies will be built in the white. Both buildings will be equipped with the most
modern of machinery and every facility for turning out the highest grade of work will be used.

We shall have our own spur track connecting with the N. Y. N. H. & H. R. R. and the B. & A. R. R,,
where we will load our bodies direct. Our shipping facilities are the very best.

BELA BODY COMPANY

FRAMINGHAM, MASS. AMESBURY, MASS.
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Please mention ‘“The Hub' when you write
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CLASSIFIED INDEX

For Addresses See Alphabetical Index

and Advertising Pages

AUTOMOBILES
American Motors Corp., Plain-
field, N. J
AUTO FABRICS

Barrell, Wm. L., Co., New York
Keratol Co., The, Newark, N. J.

Laidlaw Co., Inc.,, The, New
York.

O'Banno& Corporation, New
Standard Oil Cloth Co., New

York City

AXLES (Including Ball and
Roiler Bearing)

Sheldon Axle & Spring Co.,
Wilkes-Barre. Pa.

BODIES

Rela Body Co., Framingham,
Mass.

BOLTS AND NUTS

Columbus (0O.) Bolt Works Co.
Russell, Burdsall & Ward Bolt
& Nut Co., Port Chester,N.Y.

BOLT CLIPPERS
Porter, H. K., Everett, Mass.

BRAZING SLEEVES

White-Quehl Mfg. Co., Cincin-
nati, O.

BRONZE FEARINGS
Lumen Bearing Co., Buffalo.

DIE CASTINGS
Acme Die Casting Corp., Brook-
lyn, N. Y.

DIES

Bliss Co., Brooklyn,N.Y.
(Sheet Metal Working).

FORGINGS
Eccles, Richard, Auburn, N. Y.
(Carrlage. Drop)
Williams. J. H.,
lyn, N.Y.

Co. Brook-
( Automoblle Drop)

FIFTH WHEELS

Millersburg Fifth Wheel Co.,
he, Millersburg, Pa.

Wilcox Mfg. Co., D., Mechanics-
burg, Pa.

HARDWARE (Carrlage, Wagon
and Automobile)

Columbus (0.) Bolt Works Co.
Dowler, Chas TI... Philadelphia.
Eccles Co., Richard, Auburn,

N. Y.
Wilcox Mfg. Co.,

D., Mechan-
icsburg, Pa.
Wing Co., Chas., Ameshury,
Mass.

Cowles. C.. & Co.,
Conn.
Parsons Mfg. Co., Detroit, Mich

New FHaven,

LEATHER SUBSTITUTES
Barrell Co., Wm. I.., New York.
Keratol Co.. The. Newark, N. J.
St‘andlz(u'd Oil Cioth Co.. New

DuPont Fabrikoid Co.. Wil-
mington, Del.

MACHINERY AND TOOLS
Bliss Co.. E. W., Brooklyn.N.Y.
Pettingell Machine Co., Ames-

bury, Mass.

Smith, H. Collier Detroit,Mich.
West Tire Setter Co., Roches-

ter, N. Y.

Williams, J. H.,, & Co., Brook-
lvn. N. Y.

White-Quehl Mfg. Co., Cincin-
nati,

MACHINERY (Metal Working)
Bliss Co., E. W., Brooklyn,N.Y
Smith, H. Collier, Detroit,Mich
Yoder Co., The, Cleveland. O.

Please mention ‘““The Hub’’ when you write

METAL STAMPINGS AND
NOVELTIES

M%rcott-Duden Co., Inc.,

ork.
Pressed Steel Co. of New York.
New York City.

New

MOTORS

Brennan Motor Mfg. Co. Syra-
cuse, Y.

PATENTS
Jenner, H. W. T., Washington,
D. C.

PAINTS AND COLORS
Johnston Paint Co., R. F., Cin-

cinnati, O.
Pierce Co., F. O., New York.
Cleve-

Sherwin-Williams Co.,
land, O.

Valentine & Company, 456 4th
Ave., New York; 343 S. Dear-
born’ St., Chlcago, 74 Pearl

St., Boston.
Willey Co., C. A., Hunter's

Point, N. Y
PRESSES

Bliss Co., E. W., Brooklyn,N.Y.

(Drop, Power).
RADIATORS

Harrison MI Co Inc.,, The,
Lock'B

Rome urney Co Rome, N. Y.

SCHOOL FOR DRAUGHTS-
MEN
Mechanics’ Institute, New York

SHAFT COUPLINGS
Bradlgy & Son, C. C., Syracuse.

Eccles Co., Richard, Auburn.
N. Y.

SPRINGS

Mulholland Co., Dunkirk, N. Y.
Sheldon Axle & Spring Co..
Wilkes-Barre, Pa.

TOOLS
Willlams, J. H., & Co. Brook-
Iyn. N. Y.

VARNISH AND JAPAN
Parrott Varnish Co., Bridgeport.

Conn.
Plerce Co., F. 0., New York.
Cleve -

Sherwin-Williams Co.,
land, O.
Valentine & Company, 456 4th

Ave., New York; 343 S. Dear-
born St Chlcago. 74 Pearl
St., Boston.

willey Co., C A., Hunter'=
Point,

WHEELS

Bookwalter Wheel Co., Miamis-
burg, O.

Crane & MacMahon, Inc., New
York City.

Hoopes Bros. & Darlington.

Inc., West Chester, Pa.
Smith Wheel, Inc., [Metal],
Syracuse, N. Y.

WwOooD s?ENDINGS WHEEL

Tc.

Columbus (O.) Bending Co.

Crane & MacMahon, Inc.,, New
York City.

Skinner Bending Co.. J. M.,
Toledo, O.
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: Carriage Coupler :
£ All-Steel ~ Noiseless ~ Quick-Shifting  Ball-Bearing E
§ (MADE IN FIVE SIZES FOR E
- AXLES 3 INCH TO 235 INCH) g
= The only carrage coupler that is g
= The Only furnished with a ONE-PIECE %
g One-piece MOULDED LEATHER PACKING =
£ Moulded The Bradley =
= Leather Packing | C. C. BRADLEY & SON, Syracuse, N. Y. Carriage Coupler £
L —-—
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Vehicle Mechanics | - e BRUNSWICK

Desiring to improve their present
Condition should attend the

TECHNICAL SCHOOL

Automobile Draftsmen and Mechanics

Supported by the
The National Automobile Chamber of Commerce, Inc.

The object of the School is to teach men to design
vehicles and make working drawings, and to otherwise
facilitate their work in the shop. Only those men em-
ployed in carriage or automobile building or thcir acces-
sory trades are admitted to its privileges.

The classes are conducted in three divisions, viz.: Cor-
responding, Day, and Evening. The former is open during
the entire year, while the day and evening classes are in
session only from October 1 to April 1.

The tuition is moderate.

For prospectus and full particulars, write to the instructor,
ANDREW F. JOHNSON,
20 West Forty-fourth St.,
NEW YORK CITY

Boylston Street, Corner Clarendon,
(Facing Copley Square)

BOSTON - - MASS.

Hight class modern house, intelligent service,
pleasant rooms, superior cuisine
Ladics traveling alone are assured courteous attention
European plan, single rooms, $1.50 up; with bath,
$2 up; double, $2 up; with bath, $3 up.
American plan, $4 per day up.
FRED E. JONES - Proprietor

T, T

It Pays

Results Always Follow
i Others
It Should

T 6 B Pay You

e 2

5 BURDSALL & WARD BOLT & NUT CO.

R

. Established 1845 PORT CHESTER, N. Y.
MAKERS OF THE CELEBRATED EMPIRE BOLTS AND NUTS

Western Office: Continental & Commercial Bank Bldg.,Chicago,lll. Branch Works: Rock Falls,I11.
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Please mention ‘‘The Hub'' when you write
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BUSY BUYERS BRIEFS
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Manufacturers
FIFTH
WHEELS
All Varleties
Heavy Goods a
Specialty
Iron and Steel Rings from 4 to
60 inches wide

MILLERSBURG FIFTH WHEEL CO.
Millersburg, Pa.

WE MANUFACTURE

FINE VEHICLE

WHEELS

The Bookwalter Wheel Co.

MIAMISBURG, OHIO

Why Not Have the Best?

a Large Varlety

C. Cowles & Co.

NEW HAVEN,
CONN.

J. C. DECKER

MONTGOMERY, PA.
Manufacturer of

Carriage, Skate and Pad Straps

Side Loops, Beidie Fronts, Tail Ties, etc.

CHARLES L. DOWLER
CARRIAGE AND WAGON HARDWARE
108 North Third St., Philadelphia, Pa.

CUSHION MANUFACTURER

Pure Stearic Acld Candies. Wheel Steck. Smow
Flake Axie Grease.

MULHOLLAND
BUGGY SPRING

Reduces weight of springs one-half.

Made in one size only but will fit bodies
of all widths.

Write for further particulars and prices.

THE MULHOLLAND CO. DUNKIRK, N. Y.

JOHNSTON’S
KRAKNO

Color Card Free

$3.50 per galion
The R. F. Johnston Paint Co.

Cincinnati, Ohio

THE CHARLES WING CO.
Established 1848
Manufacturers and Wholesale Dealers In

AUTOMOBILE AND CARRIAGE
HARDWARE AND TRIMMINGS
AMESBURY, MASS.,, U. S. A.

White’s Brazing Sieeves

For applying Rubber Tires
Send for Samples.

-  WHITE-QUEHL MFS. GO,

431 E. Pearl St.
UNLINED CINCINNATI. ORIO

“Quickwork”

For Automobile and Carriage Bodies, Fen

H. COLLIER SMITH

DETROIT, MICH.

807-815 SCOTTEN AVE.

Sheet Metal
Working Machinery

ders, Hoods, etc.

PORTER’S BOLT CLIPPERS

“Easy”

To Cut 5-16, 3-8,
H. K. PORTER,

“New Easy” Allen-Randall

1-2, 5-8, 3-4 Inch.
EVERETT, MASS.

I

COLORS

PAINTS

o e T N T M NN R RO T R T A ST

~WILLEY’S—

The Recognized Standard

C. A. WILLEY CO.:
COLOR GRINDERS

and Manufacturers of Specialties in

CARRIAGE, AUTOMOBILE and CAR

COLORS, VARNISHES, ETC.
HUNTER’S POINT, NEW YORKCITY -

T 0 A 0
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High Grade Forgings

for CARRIAGE, WAGON, AUTO-
MOBILE

ECCLES BALL-BEARING COUPLINGS are the BEST on the
MARKET for DURABILITY and EASE OF ADJUSTMENT

and SPECIAL WORK
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Please bear in mind that we make a FULL LINE
of Carriage and Wagon Forgings, also many of
hose for Auto and Special Work.

Send for our new Catalogs showing our Regular
and Special [Forgings.

L S G A e

QUALITY GUARANTEED.

SERVICE—THE BEST

=
£
=
=

Please mention

Richard Eccles Co.

AUBURN, NEW YORK

=
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' HOOPES BRO. @ DARLINGTON |

(INCORPORATED)

WEST CHESTER, PA.
WE ARE MAKING

AUTOMOBILE

Forty Years’ Experience as WHEEL MAKERS is guarantee we can make good ones.

Will not make any other kind. Try them.
e e e

Quality and Service

are the two essentiais that for 17 years have been bullt Into

BRENNAN
STANDARD

MOTORS

The manufacturer of Commercial or Pleasure cars who
equips his product with Brennan Standard Motors can
feel assured his every requirement regarding this vital
part has been fulifiiled.

Buiit In the foliowing sizes:

4 Cyiinder Model M—4 x B8 4 Cylinder Model 12—515 x 6
4 Cyiinder Model B—4% x5 4 Cylinder Model 12—6 x 6
4 Cylinder Model 11—5 x5 6 Cylinder Model 6B—414 X §

Let us send bulletins telling WHY Brennan Motors are
STANDARD motors

lllllllllllllllllIlllllllllllll|IlllllllllllllIllllIlllllllllIIIIllIlIIIIIllIIIllIllIIIIIIllIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIi
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Model 68 Motor, 452" bore by 5 stroke Brennan Motor Mfg. Co., Syracuse,N. Y.
Bent Rims—Bent Rims—Bent Rims—Bent Rims—Bent Rim The WEST Hydraulic-rire Setter
OAK AND HICKORY XPENSE

Tlires set cold in
oneminute. Thisg
machine saves
time—does the
work better and
quicker, does
away with
burned streaks.
Oniy necessary
to measure one
wheel In a lot.
Does not char
the rim, and
thus make the tire loosen prematurely. Saves resandpapering
of wheels. This machine Is now Increasin 8 the proﬂtc of many
manufacturers. Send for catalog and read about |

WEST TIRE SETTER 60, nocnzsm,, NEW YORK
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BENT RIMS

Juey —sWiH  URH—SWY  1uag—"

WILCOX

FINE

of QUALITY

For Carriage, Wagon or Automobile ;g'g%lé%D i
Wheels CARRIAGE HARDWARE £

THE J. M. SKINNER BENDING COMPANY AND GEAR IRONS

TOLEDO - - - OHIO

One of the oldest and largest Rim Manufacturers in the
U. 8. A.

Write for Prices and Catalog

The D. Wilcox Mfg. Co. :
m%

ent Rims—Bent Rims—Bent Rims—Bent Rims—Bent Rims—Bent Rims—Bent Rims—

MECHANICSBURG, PA.
O
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AUTOTRUCK WHEELS

Hickory Nut and

e

. Acorn Brands

BEST QUALITY STOCK HORSE-DRAWN
TOUGH AND HEAVY VEHICLE WHEELS
BONE DRY ‘ ALL STYLES

TRAILER WHEELS:
SARVEN AND
ARTILLERY TYPES

MANUFACTURED BY
CAPABLE MECHANICS

AND MOST
IMPROVED MACHINERY HIGH STANDARD OF
QUALITY AND
WHEELS WHICH ADD TO WORKMANSHIP
THE LIFE OF YOUR TRUCK MAINTAINED
E ST. MARYS, OHIO CRANE & MacMAHON, Inc. 8 BRIDGE ST.,N. Y. CITY
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Skewed Shait Couplings

Regular or Oval Patterns
For High Arched Axles

Furnished in rights and lefts for any height of arch.
Oval Axle Clips 54 or 34 width to match Oval
Couplings. Bolts, Clips, Couplings, Carriage
Hardware and Special Forgings

I

Catalogue “H” and Prices on Application

COLUMBUS BOLT WORKS COMPANY
COLUMBUS, OHIO
0

g
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Why SHELDON

Rear

OO0 0

Axles

One plece cast steel housing—bullt like a
bridge and just as strong — lightest and
strongest type of construction known.

Straight or David Brown type worm—high-
est efficiency—longest life—guaranteed for
one year—mileage ‘of 100,000 miles and
upwards frequently reported.

Double Internal brakes—powerful, quick-
acting, unfaiilngly sure. All working parts
enclosed and protected from foreign sub-
stances—unequalled for economy of upkeep.

Semi-fioating wheel bearing construction—
fewer parts—lighter weight—greater strength
—economy of manufacture and operation.

009

Bail-bearing mountin throughout — high
efficlency—bearing adjustments eliminated.

Tapered hub mounting—permits of demount-
able wheel—makes tire changes quick, easy
and economical.

Oversize differential—never out—

built to outlast the truck.

wears

Big huskr drive shaft—3!; per cent nickel
steei 1orP ng— correctly heat treated——tapered
from differential to” wheel bearing—glves
strength where needed for every character
of stress imposed upon it.

THE SHELDON AXLE & SPRING CO.

Makers of Springs and Axles for Heavy Duty Service for over 50 years

Wilkes=Barre -

Penna.

Worm Gear
Are Better Axles

€3
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VARNISHES

|

[AENHAAAN

SEAMLESS TUBING
STEEL—BRASS—COPPER

. Unequalled for.

B N N U NN 1 RN

O e R R,

Automobile
Send Us Your Specifications
and for Rush Requirements
Carriage
MURCOTT-DUDEN CO.,, Inc.

Finishing

253 Broadway New York
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- The Parrott Varnish Co. v 'iV

Bridgeport, Conn. = S lm@nmm;mnummmlmmwm
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The g
steel Laidlaw Company §

Inc.

New York City

oooooooo
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stampings
Fabrics

especially for
COMMERCIAL TRUCKS

A Fabric for
Every Purpose

For Closed, Open or
Convertible Bodies

00RO

The Pressed Steel Co. of N. Y.
Woolworth Bldg.

O
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i There is a size that will successfully
5 meet your exact requirements

I A

0
it

Presses with correct proportions for use in
the manufacture of large sheet iron and steel
goods. The large diameter shafts and well-
gibbed sides allow quantity production that’s
profitable.

Bliss Double-Crank Presses

Adapted for the economical production of vapor
stoves, wrought iron ranges, agricultural implements,
automobile stampings, steel car parts, ceilings, sidings,
metal doors, window frames and sashes, metal furniture
and similar goods.

Built in over 150 sizes, there is one adapted to your
special requirements. Write today for descriptive matter.

Talk to us about presses for any and every requirement

E. W. BLISS CO

- =
E s
- , 0
= 38 Adams St., Brooklyn, N. Y. £
£ Chi Office: Peoples Gas Bufldi £
= Detrojt Office:  Dime Bank Bullding. = £
= Cleveland Office: Union Bank Bullglng =
= Offices in Europe: 100 Boulevard Victor-Hugo, St. Ouen, Paris; =
= Pocock St., Blackfriars Road, London, S.E. =
= -
% I I
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Turn Where You Will
The World Employs

Williams’

< drg
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W PRIZE
Drop Forged Tools
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' Please mention ‘“The Hub” when you write.
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Note the opposite announcement
Here is a 1917 money-making opportunity
Investigate it!

Louis Chevroiet’s 0. K.
is your guarantee

AMERICAN SIX, buiit in Plainfield, New Jersey

Please mention “The Hub' when you write
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EASTERN CAR DEALERS!

A O 0 0

EMBARGO or
NO EMBARGO
You can get

American Sixes

Here is an honest-to-goodness
OPPORTUNITY
to make money NOW

Louis Chevrolet’s latest achievement, the
American Six, is made in Plainfield, New

Jersey, just 25 miles from New York City.

NOW. That means very low freight (none at all
to you who are right close by).
Deliveries are NOW—and as you want

Come to them during the season.

Plainfield.

Look us over.
Inspect our modern,
up-to-the minute
manufacturing plant.

45 H. P.
122 in. wheelbase.

The new discount is an interesting one.

The extent to which we go on genuine
co-operation is unusual.

No car manufacturer in the country can
offer you the money making possibilities
that we offer you for 1917. We are in a
fortunate position. You can cash in on it.

The output is limited—quick action is
essential.

If you wire for reservation, send it collect.

57h

O G . o

AMERICAN MOTORS CORPORATION, Plaintield, N. J.

(25 miles from New York City)
Please mention ““The Hub” when you write
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The United States Government
War Department —

mt

when calling for propo:als and bids for machinery
recently specified machines made by the

PETTINGELL MACHINE CO. AMESBURY, MASS.

In an emergency the United States Government
Engineers want the best—machines that can be
depended on to do the work at all times, so they

SPECIFIED THE PETTINGELL
MACHINE CO.'S MACHINES

THIS FACT SPEAKS VOLUMES
When you want the best order PETTINGELL Machines

Bevel and Mitre Saw Tables Improved Saw Tenoners
Irregular Shapers

Automatic Power Hammers Friction Drive Rotary Metal Cutters
Beading and Moulding Formers Rolling Machines
Foot Presses Cornice Brakes, Etc.

MANUFACTURED BY

THE PETTINGELL MACHINE CO.

AMESBURY, MASSACHUSETTS
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Please mention ‘“The Hub” when you write
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DEPENDABILITY has increased our

sales 772 per cent in two years

THE. QUALITY of our Product
THE SERVICE we give our customers
THE DELIVERIES we are able to make

Plus our standing financially

are considerations worthy of serious thought
when you are in the market for

UNIVERSAL DRIVES AND
CONE CLUTCHES

HARTFORD AUTO PARTS CO.
HARTFORD, CONN.
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Please mention “The Hub” when you write.
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EDISON BUILDING, COR. ELM AND DUANE STS., NEW YORK

Taz Hus, a monthly authoritative journal on all subjects pertaining to
the vehicle industry from its engineering and construction viewpoints.
It publishes information of live interest to manufacturers of motor vehicles,
trailers, carriages, wagons, the accessory trades, repair shops and garages.
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Penalizing Economical Methods

Our readers have had their attention called to the
action of Congress in attaching riders to appropriation
bills virtually forbidding the use of premium or so-called
efficiency methods in government workshops. The prac-
tice had developed in the machine shops of the arsenals
of making a scientific study of the work of each class to
determine the routine which invo'ved the least exertion
on the part of the workman and accomplished the highest
results. Having determined this and how much product
constituted a fair day’s work, the regular wages were
established upon this basis, but a system of premiums was
established under which the workman might increase his
own pay by acquiring more than average efficiency. The
system gave improved results to the government and
larger earnings to skillful men. It was abolished by acts
of Congress taking effect July 1, 1916, over the opposition
of the heads of the arsenals and of the present Secretary
of War.

At recent hearings before the House Committee on
Military Affairs, Gen. Crozier, Chief of Ordnance, made
a showing of the decline of output following the abandon-
ment of the premium system.

He presented to the committee 49 comparative instances
selected at random of the same job done under the for-
bidden bonus system and under the present day wage pay-
ment. The first job on the list was retapping the base of
4.7 in. shells. The worker in question, under the premium
system of payment, had done 100 of these shells in ten
hours. The second 100, done immediately afterwards,
were done in 2295 hours. That is to say, it took him
two and three-tenths times as long to do the same amount

of work under the day-rate system of payment as it took
him under the premium system.

As a general result of abolishing efficiency methods in
the Watertown arsenal, Gen. Crozier testified that within
a few months the cost of production increased 2.2 times.
He stated that the object of the study was not “to ascer-
tain the quickest possible time in which work can be done,
but to ascertain the time in which work can reasonably
be expected to be done, without injury or disagreeable
effect to the workman.”

This is an unpleasant showing to come at a time when
the government is facing enormous expenditures, and
there is a shortage of man-power in the industries on
every hand.

Loyal Co-operation for the War

This war has now lasted nearly three years and become
the most awful tragedy of history. It overshadows all
human affairs, and the supreme task of the time is to
bring it to an end, if possible, under conditions which
will give some assurance against the recurrence of a simi-
lar calamity in the future. In this task the United States
is now joined, and until it is accomplished all energies
which can be effectively directed to this end should be
so devoted. The government rightfully has a first call
upon all the resources of the country for this purpose,
and the steps which it is taking indicate that it intends
to organize its forces of men, equipment, materials and
credit as rapidly as possible. There is every evidence of
loyal co-operation. The owners of industrial works pro-
ducing munitions and other war supplies are freely offer-
ing their establishments for government service, upon
terms to be fixed by the latter; the railway companies
have practically merged their properties into one organ-
ization for the purpose of giving the country the most
efficient service possible; the leaders of organized labor
have pledged themselves not only to support the govern-
ment but to work in harmonious industrial relations; the
farmers, with inspired energy, have set about increasing
the yield of foodstuffs; the bankers have tendered their
services without charge in the flotation of loans, and there
is manifested on all sides a willingness to do whatever
task is assigned.

Railroads Organize for the War

The railroad companies, in view of the enormous pres-
sure upon their facilities, and the importance of rendering
the most efficient service possible during the war, have
taken a step which may prove to be epoch-making in its
lasting results. It is nothing less than the consolidation
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of all the railroads of the country under one management
for operating purposes.

This action is highly creditable to the railway officials
and it is evident that the plan will give the community
an exceedingly interesting experiment. It is not doubted,
says the National City Bank of New York in its bulletin,
that important economies will be accomplished, but it
remains to be seen how great they will be and how the
individual companies will fare under the arrangement. If
‘there are great gains to the public it is scarcely conceiv-
able that the organization wifl ever be dissolved and roads
go back to independent and competing operations.

This country will not be and should not be content with
anything less than the best and most economical railway
service that can be had. In the past it has been the public
policy to compel the railroads to compete, although the
advocates of government ownership have claimed that
great advantages would be realized by consolidating the
lines under one management. Possibly a system can be
worked out combining the benefits claimed for govern-
ment ownership with the benefits of private ownership
and management. The problem is too complex for hasty

conclusions, but permanent good should come from the
experience.

The Metric System in Great Britain

The tremendous change that has taken place in Great
Britain during the past three years manifests itself in
numerous ways. In the field of engineering, perhaps no
indication is more significant than the fact that Engineer-
ing, in a leading editorial, in the issue of March 30, en-
titled “The Metric System,” takes a friendly view toward
the adoption of the metric system in Great Britain and,
while retaining its usual well balanced judgment on engi-
neering questions, expresses opinions that can be under-
stood in no other way than as an advocacy of the metric
system. This, indeed, would have been unbelievable and
unheard of three years ago.

“There are only two system possible in this country

(Great Britain),” says Engineering, “our own and the
system which is already obligatory with 437,000,000 people
and optional with 727,000,000 in other countries.
The adoption of the metric system in this country has
been largely treated as an academic question in the past.
In spite of our system—or want of system—we have been
successful, and our exports have risen with satisfactory
uniformity. We have made money, we have amassed
capital, and we have spent lavishly. But we are now enter-
ing upon another phase under quite new conditions. After
the proclamation of peace we shall be faced with greatly
increased wages and enormous taxation, and the national
income, which was once ample, will no longer suffice.
Prices will be high, and although the working classes will
be able to spend, the middle classes with fixed incomes
will be obliged to curtail their outlay. Under such condi-
tions we must extend our trade abroad by every possible
means, and to do so we must copy our rivals—that is, we
must take trouble to meet the desires of our customers.
The first step toward that end is to count the cost and
to compare it with the possible gain, and, if the calculation
shows a profit, to go forward. It must be remembered
that the cost is not a continuing one. Once the outlay
and confusion attending the change have been encoun-
tered. they are at an end, while the profit will go on from
year to year.”

May, 1917

It is further mentioned that since 1840, 34 countries
have abandoned their original standards and adopted the
metric system. Not one country has adopted the British
measures, and no country has abandoned the metric sys-
tem and gone back te its old units. Engineering, how-
ever, by no means underestimates the difficulties of a
change. It recognizes that “in no country was the change
so difficult as it will be here, for in none was manufacture
so highly organized. We shall have to pay for our footing
when we enter the community of metric countries, and the
point that waits for settlement is what it will cost us.

Our own impression is that the cost will be found
to be very much less than many anticipate.”

The above statement from Engineering is reproduced
because of the peculiar interest to American engineers at
the present time, when the subject is again being con-
sidered in this country, and when two organizations have
been founded, one known as the American Institute of
Weights and Measures, the object of which is to oppose
the metric system, and the other, the American Metric
Association, the object of which is to further the adop-
tion of the metric system in the United States. The activi-
ties of these two organizations will tend to make the sub-
ject more thoroughly understood by engineers in the
United States, and in the course of discussions that will
take place, much valuable information, both for and
against the metric system, will, no doubt, be placed on
record. Should Great Britain adopt the metric system,
it is evident that the question of its adoption in the United
States will become more acute than ever, and the more
authoritative and unbiased opinions on the subject that
can be placed before American manufacturers and engi-
neers, the more easily will a decision be reached when
the time.comes that a decision must be reached.

Military Truck Specifications

At the meeting of the standards committee of the Soci-
ety of Automotive Engineers just held in Cleveland the
military truck specifications, which had been prepared by
the War Department Motor Transport Board, in consul-
tation with the truck standards division, the transmission
division, the springs division and the electrical equipment
division of the society, were submitted for general con-
sideration and the work of these divisions was approved.

It was decided by the standards committee to request
that the designation of the military trucks be by arbitrary
terms rather than nominal terms of capacity. The War
Department has accordingly ordered that the smaller mili-
tary truck heretofore designated 174 ton shall be named
Class A truck, and the truck formerly designated 3-ton
be called Class B truck. The trucks have a greater capa-
city than their former nominal designations indicated. An
engine of a minimum size of 312 cubic inches is specified
for the Class A truck. This means that if a four-cylinder
engine is used it would have a bore and stroke of 474 and
514 in. respectively. Likewise a four-cylinder engine of
the Class B truck would have a bore and stroke of 4} and
6Y in., the minimum engine size being 4134 cu. in.

The truck standards division of the Society of Automo-
tive Engineers is still conducting work with regard to the
military truck specifications. A meeting will be held in
Washington at an early date to take up details with ref-
erence to parts and features not ordinarily found in com-
mercial practice, with a view to obtaining maximum pro-
duction of and interchangeability in military trucks.
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PASSENGER BODY
Built by the Coiumbla Wagon Co., Columbla, Pa.

MOTOR FUNERAL CAR
Built by August Schubert Wagon Co., Oneida, N. Y.
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Wagon Makers Discuss Needs of Government
for Army Wagons

The farm wagon department of the National Implement
and Vehicle Association met in Chicago, April 11 and 12,
those attending representing the manufacturers of the
bulk of the wagon output. A discussion of standardiza-
tion following the verbal reports of members brought
out the information that a large majority of manufac-
turers are rapidly cleaning up non-standard material and
hope to be on a strictly standard basis during the present
year. A large part of the output during the past year
was standardized product, and as indicated, only a small
portion of this season’s production will be irregular. It
was the general opinion that in the standard wagons
already adopted the farmers will find types that will meet
the reasonable requirements of any territory.

Many localities have asked and others doubtless will
ask for special types of wagons outside of the standard-
ized list. It is the purpose of the wagon manufacturers
to provide a product to meet the requirements of the
farmer. The sentiment of those present was that the
standardized wagons will meet such requirements. Fur-
ther standardization and elimination was considered and
committees were appointed to investigate the matter of a
standard box for wagons, also the advisability of estab-
lishing standard uniform front and hind wheels for wagons
and trucks and to report at the next meeting.

The manufacturing situation was carefully considered,
particularly the ever increasing cost of materials, such as
steel and iron, a situation which suggested the imperative
necessity of careful study and analysis on the part of
every manufacturer of material supply and cost of produc-
tion.

A uniform wide tire law was suggested for considera-
tion and the government pamphlet relating to standard
sizes for wide tires was fully discussed. It was the con-
census of opinion that in approaching this very difficult
subject of a uniform wide tire law, the manufacturers
should try to arrive at a conclusion that would be accept-
able to consumers throughout the entire country. Dis-
cussion of this matter was summed up in the following
resolution:

“That this association, through the trade publications,
make the statement that it recommends that the legisla-
tive bodies of the various states give consideration to the
recommendation of the government as expressed in its
pamphlet on the subject whenever they consider wide
tire legislation.”

Government Requirements for Wagons .

The government requirements for army transport
wagons received the earnest consideration of the depart-
ment, as it was realized by everyone that these require-
ments must take precedence over everything else. The
following resolution was adopted:

“Whereas, This country has been declared in a state of
war, and

“Whereas, There is great necessity for the conservation
of its resources, both natural and those of production; and

“Whereas, Some of these needs and requirements in-
clude freight and transportation vehicles, particularly for
the army, which manufacturers represented by this asso-
ciation are peculiarly fitted to supply; therefore, be it

“Resolved, That we recommend to the executive com-
mittee of this association that an assurance of our interest
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be transmitted to the authorities at Washington to the
end that attention be given to our facilities for rendering
service.”

Recommendation to War Department

“Wherecas, The war department of our government has
issued proposals for a quantity of escort wagons for the
army, and

"Whereas, these specifications call for materials of a
special character which cannot be obtained in the quan-
tities seasoned as required, except through unusual delay;
therefore, be it

“Resolved, That in view of the fact that time is an
important clement in the filling of these requirements, we
recommend that the war department substitute wagon
gears of the standardized pattern recently adopted by this
association, the materials for which are obtainable for
immediate use and the facilities of factories adequate for
turning them out in quantities within reasonable time.
The boxes or beds to fit these gears can be furnished as
required by the present specifications without unsual diff-
culty; and be it further

“Resolved, That the president and the secretary of this
department be hereby authorized to communicate with
the proper authorities to the end that these recommenda-
tions be given attention, and our willingness to render
services and facilities for doing so be made known to
them.”

On the 12th the entire session was devoted to farm
trucks. A large number of concerns were represented.

Standardization and the manufacturing situation occu-
pied nearly the entire time. The manufacturers were re-
quested to review previous recommendations and come
prepared to report at the next meeting what had been
accomplished and suggestions for further standardization
and elimination. A special committee was appointed to
consider a number of suggestions made at the meeting
and to report at the coming meeting.

The difficulty of obtaining necessary material was rec-
ognized by everyone, particularly in view of the probable
requirements of the government. It is almost beyond
question that both steel and wood stock will command
much higher prices.

In view of the unsettled conditions and the difficulty
of planning very far ahead, it was decided to hold the
next meeting in about 30 days.

Activities of the S. A. E.

A Washington office has been opened by the Society
of Automobile Engineers (hereafter to be known as the
Society of Automotive Engineers) in the Munsey Building
in connection with the Council of National Defense. This
action was taken to bring about closer co-operation of the
society with the various government departments. The
society has co-operated with the Quartermaster’s depart-
ment in drawing specifications of the 1Y% and 3-ton mili-
tary trucks A great deal of other work remains to be
done.

Because of war conditions, the summer meeting sched-
uled to be held the last week in June at Ottawa Beach.
Lake Michigan, has been called off. An extensive canvass
of many connected with the activities of the society
showed a general feeling that few of the members could
afford to spend four days at the summer meeting. In-
stead of four days at Ottawa Beach, it was voted to spend
one day on the summer meeting at Washington, D. C.
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2-25 FOUR-PASSENGER BROUGHAM
Bulit by the Packard Motor Car Co., Detroit

LIMOUSINE
Body by the Rubay Co., Cleveland. Mounted on White Chassis

TOWN LANDAULETTE
Body by Fleetwood Metal Body Co., New York. Mounted on Packard Chassis
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The Electric Vehicle and the War

By A. JACKSON MARSHALL,
Secretary Electric Vehicle Section
National Blectric Light Assoclation

With the advent of the great war, and especially in
England, Germany and Austria, the electric vehicle was
given a splendid opportunity ta prove its dependability
economy, and its adaptability te all serts of passenger,
commercial and municipal uses.

Since the gasoline vehicle is better suited than the
electric to the field of battle, nearly all the gasoline auto-
mobiles, both passenger ard commercial, were comman-
deered along with 3gll the best horses, and in many cases
the skilled drivers were requisitioned with their vehicles.
A large number of electric vehicles were ordered to handle
urban transportation, and inexperienced men, and to an
even greater extent, women were obliged to become the
drivers of these vehicles. The electrics met these condi-
tions admirably, because of their simple mechanism and
ease of operation, and the new drivers rapidly mastered
their simple problem of operation.

With an abundance of coal for making current, England
naturally could operate electric vehicles more economically
than gasoline cars, because of the present scarcity of gaso-
line, and its attending exorbitant price. In 1914, at the
beginning of the war, there were only 150 electric vehicles
in use in England, and the number has increased in 21
years to 858, which increase is nearly six times the num-
ber of electrics which had been put into use in England
during the ten years previous to the war.

Since both Germany and Austria have been cut off from
the world’s supply of petroleum, and because electric cur-
rent is unusually cheap, due to the abundance of coal the
Germans are mining from the territory in France which
they hold, the use of electric vehicles in these countries
has been greatly augmented during the last two years
As the railroads in Germany are used chiefly as military
transports, many trackless-trolley lines have been installed
between industrial centers, and vehicles propelled by sin-
gle or double electric motors are employed, curernt being
drawn from overhead conduits. \When these vehicles
reach the terminals of the trolley, they proceed to their
destination under the power of the electric battery which
they carry. Austrian reports state that the city of Vienna
is about to adopt a policy of denying licenses to gasoline
cars and granting them ouly to electrics. This city has
particularly fine facilities for supplying electric current,
and transportation will be fully as efficient as with the
use of gasoline vehicles, as well as less expensive.

It is possible that developments in this country may
necessitate the commandecering of gasoline vehicles. If
the embargo which may be placed on the oil fields of
Mexico is effective, or if the oil fields should be destroyed,
England would have to secure petrolecum elscwhere for
fuel for her warships, which would not only greatly de-
crease the present supply in this country, but would also
probably tend to make the cost of gasoline extremely
high. The majority of large transportation fleets are com-
posed of electric vehicles, and they would be of consid-
erable value in supporting industrial activities. At least
two of the largest central stations (electricity supply com-
panies) have already tendered the government their fleets
consisting of about 200 electrics.

The installation of electric industrial trucks in factories
would greatly decrease the number of employes necessary,
and materially increase the production. Experience has
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shown that a battery-propelled truck driven by one man
can accomplish as much work as five men using hand-
drawn trucks and in less time. The worth of these trucks
is plainly evident when it is realized that 10,000 electric
industrial trucks would release 40,000 men, or nearly two
full army divisions. It is a well known fact that at the
preseat timme practically all the employes of the factories
abroad, including those which manufacture munitions, are
women, and they are employing electric industrial trucks
to a very large extent.

The New Yark police have already taken into consider-
ation the pessibility of War Department demands, and
do not anticipate the experience of the Paris police, who
were left with no vehicles when the government confis-
cated their trucks and patrol wagons early in the war.
Four new electric patrol wagons and one which has been
in service for some time are now ready for any emergency
in New York City. The ten-year veteran electric has
rendered such valuable service that they feel assured that
they may rely on these vehicles to meet any emergencies.

In war time economy must be very carefully considered,
and the electric vehicle completely meets all demands of
urban transportation at the lowest operating cost, with
the greatest efficiency.

Lumber Production for 1916

A total computed lumber cut for the United States in
1916 of 39,807,251,000 board feet is announced by the For-
est Service. This figure is based on reports received up
to April 15, from 17,201 sawmills out of the 30,081 believed
to have operated last year. It is estimated that the actual
cut was slightly in excess of 40 billion feet.

In the following tabulation is shown the reported and
computed cut by species, though these figures are subject
to slight change.

Lumber Production By Kinds of Wood—1916

Reported Computed

Production Production

Kinds of wood M feetb.m. M feetb. m.
Yellow pine ................. 13,377,465 14,975.000
Douglas fir .................. 5,412,865 5,416,000
Oak ..., 2,134,645 3,500,000
White pine .................. 2,121,152 2,600,000
Hemlock .................... 1,944,748 2,350,000
Western pine ................ 1,679,917 1,690.000
Spruce ... 1,103,309 1,200,000
Cypress ..ovveiiiiiininnnnnn. 943,063 1,000,000
Maple ........iiiiiiiin... 790,071 975,000
Gum (red and sap)........... 648,353 850,000
Redwood .................... 490,828 490,850
Chestnut .................... 411,006 525,000
Yellow poplar ............... 382,686 575,000
Larch (and tamarack)........ 376,076 440,000
Birch ..., 357,023 450,000
Cedar .....viiiiiiiiiiinn., 321,950 425,000
Beech ....................... 278,280 360,000
Tupelo ........ciiiiiiinnn, 213,975 260,000
Basswood .................... 205,294 270.000
Elm ...t 191,923 235,000
White fir .............. eeene 189,579 189,660
Sugar pine ..............oo.n 169,247 169,250
Ash ..o i 155,072 210,000
Cottonwood ............ou... 133,879 200,000
Balsam fir ................... 96,815 125,000
Hickory ........cciciiienaen. 92,376 125,000
Walnut ......... ..ol 60,527 90,000
Sycamore ..........coiieen.. 27,905 40,000
Lodgepole pine .............. 26,888 31,100
All other .......ccovvvuininn. 32,220 40,391
Total ..oiiiiiiiiiiien 34,369,137 39,807,251
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Single Seater Body to Carry Four

The accompanying drawing represents a four-passenger
single seat body, suitable for a Ford chassis, taken from
the Coachbuilder and Wheelwright of Australia, where
the coach builders build bodies for Ford chassis to a much
greater extent than is done in this country.

One often hears motorists ask for a small body not out
of proportion when used for one alone, with owner as
driver, and yet suitable to ‘carry two or three more, as
occasion may require, also room for baggage. In other
words, a single-seater to carry four passengers. This
body is designed to meet these requirements.

The body is made to clover seat model with revolving
back or boot seat and built below chassis, which is altered
by substituting an angular radiator for the standard pat-
tern, lowering the steering wheel to give 18 in. clearance
between top of chassis and under wheel, putting in a new
tank behind seat and built up as high as possible, and
fitting new brackets or corner plates level with bottom
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Two rails from section B to section C form sides of boot
lid, which is also seat back. Back end of front seat rests
almost on chassis. The desired rise can be given on front
heel board, which is fastened to door shut pillars. When
body is framed up as above, panels can be beaten and
fixed, either turning edges over on top and bottom, so as
to do away with moldings; or molding can be fixed if
required.

It will be seen that the boot lid is built tapered. This
is made so that when the lid is required for a seat back
(it is revolved and slides down plates, as per drawing A,
and rests on floor bottom), the lapping or fence plate to
make lid waterproof would catch, so half the lapping is
fixed to front half or lid and half on body. The lid is
raised into an upright position before sliding, so on mov-
ing down the slide the lapping has clearance either side.
The lid rests on section C, at top, is fixed in slide and
rests on bottom, making a firm back. Of course, this is
padded to form seat back. Care must be taken that the

of chassis in place of old ones; also new fittings for front
and hind mudguards.

The Body—Bottom framing is bolted to the new brack-
ets. The rise commences first in front of the hind axle;
this is to take advantage of hind cross bar of chassis,
which projects out about 6 in. on either side. Body is
built up in five sections, namely, scuttle, door pillars, seat
back section, section B, and section C. These sections,
when got out to drawings, form main lines of body. The
clover seat is jointed to top rail (which makes a complete
curve from door pillar to door pillar), and makes three
curves and is fastened to pillars on the quarter and the
two pillars in seat framing, the seat being got out to same
curve as top rail. Doors and scuttle are made as usual.
Front seat panels are fixed to the two standards or pillars
in quarter behind doors, on which the seat back is fast-
ened. Halved on to some standards are side rails which
run round to section C, thus giving body side sweep.
A rail runs from seat back section to section B in center.

slides are fixed perfectly square, otherwise the lid would
fall out, so two uprights are fixed to floor and section C,
to which back end of slides is fixed. The tail seat is
built in on floor bottom, or can be made to take out if
required.

Technical School Closes a Good Season

The Technical School for Automobile Draftsmen and
Mechanics closed its day and evening classes for the win-
ter term on April 11, after a very successful season.

The annual exhibition of drawings took place on April
17 and the rooms were crowded with interested visitors.
The correspondence department is kept open the year
round. The school is to be enlarged to meet the demand
for men with training received there.

All inquiries regarding the school should be addressed
to Andrew F. Johnson, instructor at the school, 20 West
44th street, New York City.
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Synthetic Rubber
By Andrew H. King

When the great chemist, Bayer, completed his synthesis
of indigo and placed his process on a commercial footing,
the indigo planters received a rude shock. They had
been content to let well enough alone. To them the old
way was the best way. They wanted no theorists about.
They were practical men. The methods were old, time-
tried, and unalterable. When things didn’t go right they
blamed it on God. Needless to mention there were many
instances when something went wrong. The variation in
their product kept the dyers constantly on the jump. In-
digo sold at a high price, and the business amounted to
something like $25,000,000 annually.

It is no wonder that the planters felt secure. Indigo
was a mysterious substance, could only be produced by
natural means, and all the labor of the theorist was worse
than useless. So they thought. Synthetic indigo was a
man’s task. It took Bayer 15 years to determine its chemi-
cal constitution and to synthesize it. To render its pro-
duction a commercial possibility 20 more years were re-
quired. The Badische company spent millions of dollars,
The first process, which started with toluene, was dis-
carded because too little of this liquid was available.
Finally, by accident, a way to convert naphthalene to
phthalic acid was found, and another synthesis followed.
Napthalene is readily obtained from coal tar. It is con-
sequently cheap, and the quantity is almost unlimited.

Synthetic indigo was soon in great favor. Its uniform-
ity, its purity, and therefore its great strength made it
much superior to the natural substance. It was cheap
and increasing demand had but little effect on the price.
Within a very short time natural indigo declined to almost
a curiosity.

When the utilization of rubber became a business the
demand for the crude gum sent the price up like a sky-
rocket. In 1910, which date may be taken as the begin-
ning of modern rubber expansion, only 80,000 tons of
crude rubber were produced. Of this quantity but 8,000
tons were plantation grown. 72,000 tons were wild rubber,
and as variable in quality as can be imagined.

Here was certainly a field for the synthetist. With the
remarkable success of Bayer as an incentive, organic
chemists all over the world went to work. Forgetting the
great expenditurc of time, energy and money that the
conquest of indigo required; the world expected imme-
diate results. When these were not forthcoming many
said it could not be done. Even today the opinion of
many rubber chemists is that synthetic rubber is only of
theoretical and scientific interest.

This may all be true, but if so it is only because the
men who laid the foundation of plantation rubber well
knew the story of natural indigo, and availed themselves
of the botanist. They met science with science. By 1915
their yearly production was 146,000 tons, as against 8,000
tons in 1910. The ready demand for this rubber makes
me wonder to what unknown figure this commodity would
have risen if the old haphazard methods had not given
way to science.

To date synthetic rubber has done remarkably well.
The first step of any synthesis is to determine the struc-
ture of the material you wish to build up. Since rubber
is a colloid its chemical structure is rather difficult to vis-
ualize. This has now been done with a reasonable degree
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of certainty. Various methods of synthesis have been
developed, which while they are very expensive have merit
in that they actually produce caoutchouc. There remains
only the commercial production. Our friends the botan-
ists are making this more difficult every year. Still we
have hopes. It is my claim that not sufficient time has
elapsed, not enough energy been given to the proposition
to yet justify its discard as unworkable. It, therefore,
behooves us, as American chemists, to give thoughtful
consideration to the matter. As a preparedness measure
a successful commercial synthesis of rubber would be
invaluable.

Wide Use of Leather Substitutes

Nearly every city of any importance has had its 1917
automobile show. Impressions were made and varfous
criticisms heard. Of course, everybody realizes that the
motor car industry has progressed rapidly during the last
five years, but few, except those interested in the business,
know that there were 1,617,708 motor vehicles manufac-
tured or put on the market in 1916. These alone had a
value of over a billion dollars, without giving the acces-
sories necessary to the car a thought, and every one
knows that the purchase of the car is not the last cost.

While cars may differ in many other respects, they all
have seats and same must be upholstered in something.
That “something” will lead up to an argument any time.
Some years ago all cars were upholstered in leather, but
the great foreign demand for hides as well as the ever
increasing shortage of same has put the priee beyond the
reach of the manufa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>